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Abstract 
Background: Adverse mental health outcomes have been previously reported among survivors of 
natural disasters. Available studies mostly focus on risk factors and not resilience. In 2015, a 
series of earthquakes caused massive loss of lives and livelihood in Nepal. Epidemiological data 
pertaining to youth mental health in Nepal is limited. Information about the post-earthquake 
mental health of youth who were exposed to earthquakes during their adolescence in Nepal is 
scarce.  
Purpose: The purpose of this study was to address risk and resilience factors related to mental 
health among college-attending Nepali youth (18-20 years) exposed to the 2015 earthquake 
during their adolescence (15-17 years), utilizing a mixed-method study design. This was 
achieved through the following two specific aims: 1) Describe the relationship between the 
extent of earthquake exposure to self-reported current depressive symptoms (outcome 1) and 
PTSD (outcome 2) among youth exposed as adolescents in post-earthquake Nepal; and 2) 
examine the perceived risk and resilience factors pertaining to mental health among youth 
exposed to the earthquake as adolescents in post-earthquake Nepal.  
Methods: An explanatory, sequential, mixed methods design was used in the present study. In 
Phase 1, a self-administered paper survey was used to collect data related to socio-demographic 
variables, the extent of earthquake exposure, depressive symptoms, post-traumatic stress disorder 
(PTSD) symptoms, resilience and other risk and protective factors pertaining to mental health of 
youth (N=125). Scores for outcome 1 and 2 were computed and participants eligible for Phase 2 
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were identified. The eligible participants were divided into two groups. Group 1 (n=26) included 
individuals who have scored in the first quartile for both outcomes, signifying they were less 
likely to have those outcomes. Group 2 (n=39) included individuals who had scored in the fourth 
quartile for either of the two outcomes, signifying they were more likely to have either of the two 
outcomes. Then, 12 participants were randomly selected form each group and were followed up 
with in-depth interviews. The interviews were conducted in Nepali language, audio-recorded, 
translated into English, and transcribed. Thematic analysis was conducted to explore the 
difference in risk and resilience profiles between the groups. In some cases, survey results from 
Phase 1 were used to triangulate the qualitative findings and vice-versa.  
Results: At the multivariable level, after controlling for other variables, for one unit increase in 
the extent of earthquake exposure, the odds of participants likely to have depressive symptoms 
increased by factor of 1.26 (95% CI: 1.09-1.45; p<0.01) post-earthquakes, and the odds of 
participants likely to have PTSD symptoms increased by a factor of 1.26 (95% CI:1.13-1.61; 
p<0.01) post-earthquakes. Having a complicated romantic relationship was also associated with 
the likelihood of having depressive symptoms post-earthquakes. Similarly, with every additional 
unit of exposure, the difference in depressive scores increased by 0.31 (t=3.61, p<0.001) and the 
difference in PTSD scores increased by 0.20 (t=2.31, p=0.02). While all participants were 
exposed to the earthquakes, their level of exposure, experiences and impact were varied. Group 2 
participants reported higher levels of exposure, along with other risk factors such as inter-
parental conflict, experiences of discrimination and being in complicated romantic relationships. 
Strong parental support and involvement (or lack thereof) was another important factor related to 
resilience in this population. 
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Conclusion: Results of the study indicated that the extent of exposure to earthquake, along with 
parental involvement, being in a complicated romantic relationship and discrimination were 
related to adverse mental health outcomes among youth attending a college in Kathmandu. 
Future studies should look into ways these factors affect the mental health of youth, both 
exposed and unexposed to a natural disaster. Mental health of youth is an important tenet of 
public health. Increased focus on mental health could help achieve some targets set by the 
National Youth Policy of Nepal. In addition to targeting risk factors, protective factors need to be 
cultivated, which means identifying these factors locally and nationally and incorporating this 
into policy-making and programmatic actions.  
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Section 1: Introduction 
Statement of the Problem 
In 2015, a series of earthquakes were estimated to have affected over 8 million people 
(Simkhada, van Teijlingen, Pant, Sathian, & Tuladhar, 2015), including approximately 1.7 
million children, (K. Thapa, 2015), injuring over 100,000 people (United Nations Office for the 
Coordination of Humanitarian Affairs and Office of the Resident and Humanitarian Coordinator 
in Nepal, 2015) and claiming more than 9,000 lives in Nepal (Simkhada et al., 2015). Natural 
disasters, just like the earthquakes in Nepal, are often difficult to predict and leave survivors with 
myriad of adverse health consequences.  
Mental health issues are frequent among survivors of natural disasters (Galea, Nandi, & 
Vlahov, 2005; Xie, Xu, & Wu, 2017). In 2013, prior to the earthquakes, the national prevalence 
of depression among general Nepalese adults was estimated to be 11.7% (Risal, Manandhar, 
Linde, Steiner, & Holen, 2016). A survey in 2016 indicated the prevalence of earthquake-related 
depression among adults living in 3 affected districts (Kathmandu included) was estimated to be 
32 % ("Post-quake depression seen among 32 per cent," 2016). Other post-earthquake reported 
symptoms included general fear (82.9%), insomnia (55.8) and appetite loss (31%) ("Post-quake 
depression seen among 32 per cent," 2016). A study conducted among 440 adolescents (11-17 
years) in Kathmandu in 2016 indicated the prevalence of post-traumatic stress symptoms and 
depressive symptoms to be 10.7% and 23.2% respectively (Silwal, Dybdahl, Chudal, Sourander, 
& Lien, 2018). There are no nationally representative studies reporting on mental health issues 
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among youth in Nepal in recent years, especially in the post-earthquake scenario. This gap in 
information is especially unsettling considering that 54.9% of the Nepali population is 24 years 
or younger (Central Bureau of Statistics, 2016). Given the changes in depression and mental 
health outcomes noted among adults post-earthquake, it is likely that a substantial number of 
young people in Nepal also have post-earthquake mental health issues. Therefore, there is a 
significant need to address the lack of data and knowledge regarding youth and mental health 
outcomes in post-earthquake Nepal. 
The purpose of this study was to address risk and resilience factors related to mental 
health among college-attending Nepali youth (18-20 years) exposed to the 2015 earthquake 
during their adolescence (15-17 years), utilizing a mixed-method study design. 
Context  
 Nepal is a South Asian nation located between China and India. The country is home to 
26.5 million people, among whom approximately 4% live in the capital city, Kathmandu (Central 
Bureau of Statistics, 2016). Over the years, Kathmandu has seen constant in-migration resulting 
in high population density. This population distribution and migration patterns have an 
undeniable effect on the way health services are structured and delivered in Nepal. 
The health care system of Nepal is decentralized. In rural areas, a Female Community 
Health Volunteer (FCHV) is usually the first person-of-contact and sub-health post is the first 
institutional contact for health service seekers. The subsequent institutional contact points 
include health posts, primary health care centers, district hospitals, zonal, regional and other 
tertiary level hospitals (Luitel et al., 2015).  In urban areas, health service seekers can directly 
access either hospitals or private clinics to get services.  
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Mental health services in Nepal are not adolescent-friendly and the issue persists well 
into their youth. Adolescent health services in Nepal are largely limited to those offered in some 
adolescent-friendly health centers (i.e. providing services for those aged 10-19 years old). As per 
recent estimates, over 1,000 health centers across the country have been certified as “adolescent 
friendly service” centers (United Nations Population Fund, Nepal, 2015). In such centers, usually 
one hour per day is dedicated to serve adolescents. During that hour, health care providers will 
see as many adolescents as time permits, giving an opportunity for adolescents to talk about their 
health concerns in private. Usually, health care providers in these centers receive training to offer 
these services. However, the trainings provided to these individuals to implement “adolescent 
friendly services”, and therefore their practice are focused on adolescent sexual and reproductive 
health (United Nations Population Fund, Nepal, 2015). Consequently, mental health is 
inadequately addressed and/or receives low priority.  
Moreover, for youth aged 20 years or more, there are no special provisions for health care 
services. Thus, behavioral health care delivery for adolescents and youth, thus, fall within the 
responsibility of trained counselors in counseling centers which are mostly urban-focused or 
specific issue-driven (for example, for people affected by armed conflict or human trafficking) or 
to psychiatrists in hospitals. A recent study estimated that only 7 out of 75 district hospitals in the 
country provide mental health services (Luitel et al., 2015). None of those services focus on post-
earthquake mental health issues, especially among youth. 
Thus, behavioral health care needs of Nepalese youth are not adequately met. The same 
holds true for post-disaster mental health of youth in the country. For example, disaster 
management efforts after the 2015 earthquakes were largely focused on rescuing survivors, 
limiting physical injuries and rebuilding infrastructures (Sheppard & Landry, 2016).  
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Addressing mental health of youth in Nepal, especially in a post-earthquake scenario, is 
important because with decreasing fertility rates and infant and child mortality rates, this 
segment of the population is expected to comprise the majority of the total population by the year 
2050 (Central Bureau of Statistics, 2016). If their issues are not addressed now, we will have a 
country relying on adult population with potentially undiagnosed and untreated adverse mental 
health outcomes, reduced productivity and increased burden of disease. 
Significance 
Despite limited studies investigating a link between mental health and earthquake 
survivorship among youth, post-traumatic stress disorder (PTSD) and depression have been 
identified among adolescent (under 18 years of age) and adult (over 24 years of age) earthquake 
survivors in a variety of countries. These two conditions have been identified among adolescent 
earthquake survivors at different time points, with 18-month-follow-up rates ranging from 1.6% 
in China (mean age=16.9 yrs) (Zhang et al., 2012) to 64.8% in Pakistan (mean age= 10.8 ±2.9 
yrs for males and 11.1±3 yrs for females) (Ayub et al., 2012). PTSD (44.5%) and depressive 
disorders (51.82%) also have also been reported in adult survivors (mean age=38.6 ±12.3 yrs.) of 
earthquakes, 13-16 months after the event (Xie et al., 2017). However, data specific for youth 
who were exposed as adolescents (under 18 years of age) is scarce. This study aims at filling this 
important gap in information. 
  Most published articles on survivors of disasters focus on risk rather than on resilience 
factors. Resilience factors are defined as factors that could help youth either prevent adverse 
mental health outcomes or help in the rapid recovery from such outcomes despite exposure to an 
earthquake (Davydov, Stewart, Ritchie, & Chaudieu, 2010). Data on PTSD and depression 
among youth survivors in Nepal could be useful for the development of interventions to build 
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their resilience and reduce their risk, thus improving their coping skills to face a variety of life 
challenges, including future disastrous events.  
Aims and Research Questions 
The goal of this research was to examine risk and resilience factors related to mental 
health among college-attending youth (18-20 years) exposed to the earthquakes in Nepal during 
adolescence (15-17 years).  
Overall Aim. Examine risk and resilience factors related to mental health among youth 
in post-earthquake Nepal.  
Aim 1. Describe the relationship between the extent of earthquake exposure to self-
reported current depressive symptoms (outcome 1) and PTSD (outcome 2) among youth exposed 
as adolescents in post-earthquake Nepal.  
Research question1. What are the relationships between extent of earthquake exposure 
and a) current depressive symptoms; and, b) PTSD, among youth exposed as adolescents in post-
earthquake Nepal? Under this research question, two hypotheses were tested. 
 H1. Youth’s likelihood of having current depressive symptoms is associated with the 
extent of their exposure to the earthquakes as adolescents 
 H2. Youth’s likelihood of having PTSD is associated with the extent of their exposure to 
the earthquake as adolescents.  
Aim 2.  Examine the perceived risk and resilience factors pertaining to mental health 
among youth exposed to the earthquake as adolescents in post-earthquake Nepal.  
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Research question 2. Among youth who were exposed to the earthquake as adolescents, 
in what ways is the risk and resilience profile different for youth who experience adverse mental 
health outcomes vs. those who do not?  
Table 1. Research Questions, Specific Aims, Hypotheses, Methods and Analysis. 
Research 
questions 
Specific Aim Hypotheses Method Analysis 
1A What are the 
relationships 
between extent of 
2015 Nepal 
earthquake 
exposure and a) 
current depressive 
symptoms; and, b) 
PTSD among 
youth exposed as 
adolescents in 
post-earthquake 
Nepal? 
Describe the 
relationship between 
the extent of 2015 
Nepal earthquake 
exposure and current 
self-reported 
depressive symptoms 
(outcome 1) and 
PTSD (outcome 2) 
among youth exposed 
as adolescents in post-
earthquake Nepal  
1. Youth’s 
likelihood of 
having current 
depressive 
symptoms is 
associated with 
the extent of 
their exposure to 
earthquake as 
adolescents 
2.Youth’s 
likelihood of 
having PTSD is 
associated with 
the extent of 
their exposure to 
earthquake as 
adolescents 
1. Hopkins 
Symptoms 
Checklist-25 
(HSCL-25) 
2. Posttraumatic 
Stress disorder 
(PTSD) 
Checklist- 
Civilian version 
(PCL-C) 
3. Extent of 
exposure  
4. Connor-
Davidson 
Resilience Scale 
(CD-RISC 10 
NP) 
 
1. GLM for association 
between levels of 
exposure to earthquake 
and outcome of interest 
(depressive symptoms 
and PTSD) controlling 
for covariates 
2.Cronbach’s alpha for 
each standard 
instrument 
      
1B Among youth who 
were exposed to 
the earthquake as 
adolescents, in 
what ways is the 
risk and resilience 
profile different for 
youth who 
experience adverse 
mental health 
outcomes (i.e. 
depressive 
symptoms and/or 
PTSD) vs. those 
who do not?  
Examine the perceived 
risk and resilience 
factors pertaining to 
mental health (i.e. 
depressive symptoms 
and PTSD) among 
youth exposed to the 
earthquake as 
adolescents in post-
earthquake Nepal, by 
interviewing 24 youth 
and merging the data 
with the results from 
quantitative survey to 
identify potential 
points of intervention 
 
 
-Life-history 
narrative using 
life grid with 
youth 
-Survey with 
questions about 
risk and 
resilience factors 
(guided by 
Common Risk 
and Protective 
Factors model) 
 
- Interviews transcribed 
into English language. 
- Transcripts segmented 
and coded for emerging 
themes 
-NVivo, version 11 for 
analysis. 
- 10%of the transcripts 
coded by second coder; 
average Kappa to 
ensure reliability.  
-Descriptive statistics 
and GLM for 
appropriate risk and 
resilience factors 
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Conceptual Framework 
The Common Risk and Protective Factors (CRPF) model is an approach to applying the 
concept of risk and resilience by following Fraser and colleagues’ (1997) 
Bronfenbrenner's Ecological Systems Approach based extension of the framework. This 
extension organizes both risk and protective factors into different levels to reflect an “ecological 
and multisystem perspective” (Fraser, 1997; Fraser, Kirby, & Smokowski, 2004). Fraser and 
colleagues (1997) named this extended framework “A model for common risk and protective 
factors.”  
This dissertation was guided by the CRPF model (see Table 2). In this model, risk and 
protective factors associated with problems that generally occur among children/adolescents are 
grouped into 3 system levels: 1) broad environmental conditions, including neighborhood and 
school (macro level); 2) family conditions (mezzo level); and 3) individual psychosocial and 
biological characteristics (micro level). The first system level (micro) include risks and 
protective factors (for example: risk factors- genetic traits, gender; protective factors-  self-
esteem and self-efficacy), which are similar to the intrapersonal level factors of the Ecological 
Model (McLeroy, Bibeau, Steckler, & Glanz, 1988).The second system level (mezzo) includes 
factors such as conflict between parents, child maltreatment, positive relationship between a 
child and their parent and good parenting. The final level (macro) includes factors such as 
opportunities for education, poverty, and collective efficacy (Fraser et al., 2004).  
The framework was useful as it focused on determining strengths/protective factors to 
promote adolescent development despite the presence of risk exposures at different ecological 
levels, providing a more wholesome understanding of mental health issues among youth 
survivors in post-earthquake Nepal. The CRPF enabled determination of gaps at different 
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systems levels so that a multi-pronged and comprehensive intervention for mental health can be 
developed for among earthquake survivor youth who were exposed as adolescents.  
Experts in the field of mental health opine the transmogrification of mental health 
practice from psychoanalysis to categories-based diagnoses contributed to decreased research 
interest in developmental trajectories and positive adaptations as well as relevant theories among 
children and adolescents (Carrey & Ungar, 2007). However, recent decades have seen increased 
acknowledgement that the assessment of adverse mental health outcomes is incomplete without 
addressing aspects of child development, which has trickled down to the field of post-disaster 
child and adolescent mental health. This is a welcomed change as mortality and morbidity trends 
among adolescents have shifted from being heavily attributed to infectious diseases to heavily 
attributed to chronic diseases and health conditions related to broader social determinants of 
health (Blum & Nelson-Mmari, 2004).  
Risk 
In simple terms, risk can be defined as the increased probability of having an adverse 
outcome. Thus, risk factors are the factors whose exposure increase the statistical likelihood of 
having an adverse outcome (Kim-Cohen, 2007). These factors could make an individual prone to 
getting a disease or adverse health condition, make an existing health condition worse or prevent 
the individual from getting better (Coie et al., 1993).  Risk factors that can affect adverse mental 
health outcomes in adolescents can be both biological and psychosocial and can operate in 
different ecological levels. Additionally, these factors, especially in the case of children and 
adolescents, most often do not occur in isolation. Multiple risk factors can co-occur or “cluster” 
together to further increase the susceptibility to adverse mental health outcomes. Such 
simultaneous occurrence is called “bundling” (Rutter, 2000).  For example, multiple studies have 
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indicated that adolescents who grow up in poverty (societal factor) are more likely to perform 
poorly in academics (individual factor) (Arnold & Doctoroff, 2003) and have violent behavior 
(individual factor) (Dornbusch, Erickson, Laird, & Wong, 2001). Additionally, the occurrence of 
such phenomena in multiple time points of a child’s life can have varied mental health outcomes, 
making time an important variable to consider. Thus, the study of risk factors needs to be 
dynamic to address all these complexities.  
Resilience 
On the other hand, resilience is described as a “superordinate construct” that is essentially 
composed of exposure to risk and positive/good adaptation (Kim-Cohen, 2007). It refers to the 
steps taken by an individual to prevail over the negative effects of exposure to risk, to deal with 
traumatic experiences and to prevent negative “trajectories” associated with risk exposure 
(Fergus & Zimmerman, 2005). The concept of resilience in children has been increasingly 
studied after World War II since the effects of bombings-induced trauma were different among 
children who were with their parents during the exposure as compared to those who were not 
(Veer, Freud, & Burlingham, 1943). Another example of resilience was the presence of strong 
bonding between orphans who survived concentration camps (Freud & Dann, 1951).  Resilience 
is also considered to be a consequence of the interaction between risk and protective factors 
(Fraser et al., 2004).  Resilience theory, as applied to adolescent health, still addresses risk 
exposure but focuses more on the protective factors and strengths that enable the individual to 
continue in a healthy trajectory despite their exposure to risk (Corcoran & Nichols-Casebolt, 
2004). 
Strengths. The ecological underpinning of this extended model provides the flexibility of 
recognizing and assessing risk and resilience factors beyond the individual or intrapersonal level. 
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The flexibility to adapt to the outcome under study is one of the main strengths of this model. It 
has been used in assessing complex issues such as school failure, sexually transmitted infections 
among adolescents and childhood depression (Fraser et al., 2004).  Also, CRPF has been 
extensively used in issues affecting children and adolescents, making it more relevant to be used 
for the present study topic. Additionally, since factors operating at multiple system levels can 
affect mental health of college-attending adolescents, this extension of the theory  provided a 
wholesome picture of the current status of mental health among Nepalese youth. An added 
advantage was the identification of gaps at different system levels which can be used to develop 
a multi-pronged and comprehensive public health intervention for mental health. Although based 
on Bronfrenbenner’s Ecological Systems Theory (Bronfenbrenner, 1994), this model does not 
include layering of systems since according to the authors, beyond the family level, identification 
of the systems that come into play and level hierarchy are difficult to distinguish. Thus, this 
model provided a simpler, yet multisystem perspective for studying issues that affect youth 
mental health.  
Weaknesses. The weakness of this model stems from the fact that it is not a theory but a 
framework/model. Similar to the ecological model, it is comprehensive and all-encompassing but 
does not have explanatory or predictive power.  
Justification. Using a resilience-based framework such as the CRPF model for research 
among youth is particularly pertinent since it addresses mental health as a result of a multiplicity 
of internal and external factors and therefore it emphasizes the fact that youth mental health is a 
“shared responsibility” of multiple stakeholders such as parents, college and community (Masten 
& Narayan, 2012). Compared to other risk-based approaches that might evoke impressions of 
culpability, using the lens of shared responsibility would make it easier to get those stakeholders 
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on board for interventions. Using the CRPF model relieved youth from unnecessary pressure by 
shifting the focus to enhancing positive/protective processes and guiding interventions that 
address their environment rather than solely on their personal characteristics.  
Resilience is not a unique or extraordinary phenomenon present in only a few individuals 
but rather a result of normal human adaptive processes (Masten, 2001) making it easier to be 
found. In addition, resilience represents a potential resource worth exploring while conducting 
research among youth. Although protective factors that come into play in post-earthquakes 
scenario might be unique among youth in Nepal, the underlying protective process can apply for 
multiple health conditions across the lifespan (Hilliard, McQuaid, Nabors, & Hood, 2015).  
The application of the CRPF model was best-suited to evaluate the study topic and has 
the potential of changing the post-disaster child and adolescent research paradigm for the reasons 
included below.  
a. Some of the other existing models in the field have limited scope. Unlike the CRPF 
model, they tend to either focus solely on one particular system level or have completely 
risk-based approaches. For example, Bowlby’s Attachment Theory (BAT) only focuses 
on protection offered by parents to children (Bretherton, 1992) and does not address other 
ecological levels. Thus, BAT alone would have limited utility and the research questions 
would not be completely addressed. Other theories and frameworks that account for only 
risk factors associated with negative health consequences among young population miss 
out on acknowledging and dealing with possible interactions between risk and protective 
factors. The bio-ecological model and its adaptation to include mass trauma include risk 
and protective factors at different ecological levels but the focus is more towards 
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identifying negative consequences of risk exposure (Schiff & Fang, 2016) rather than 
evaluating the positive impact of resilience. 
b. Researchers assessing mental health of young population after disasters report complex 
associations between both risk and protective factors at multiple systems levels, which 
the CRPF is well-positioned to address. For example, after the tsunami in the Andaman 
and Nicobar Islands of India, it was observed that children and adolescents with a family 
history of mental disorders had more mental health issues and there was significant 
correlation between family history of mental illness and post-tsunami PTSD among 
children (Vijayakumar, Kannan, & Daniel, 2006). On the other hand, some of the 
protective and promotive factors reported among young population exposed to disaster, 
terrorism and war include living in safe neighborhoods, access to good schools, presence 
of competent caregivers and having a good relationship with them, possessing problem-
solving skills, and self-control (Masten & Narayan, 2012). Similarly, long-term effects of 
exposure to trauma have been found to be dependent on presence/absence of protective 
factors such as parental and other support systems (Masten & Narayan, 2012).  
c. Experts in mental health in post-disaster situations advocate for matching trained trauma 
and disaster specialists/professionals who are also well-versed in special needs of young 
population to cater to their mental health needs after a disaster (Madrid, Grant, Reilly, & 
Redlener, 2006). Similarly, there is a need to use a relevant framework to conduct 
research which can match the intricacies of post-disaster chaos with the intricacies of 
mental health of youth. Since CRPF is based on multiple studies of risk and protective 
factors of child development, it is positioned to be the framework used for studying 
mental health issues among young populations in a post-disaster context. 
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Table 2. Common Risk and Protective Factors (CRPF) Model. 
System level Risk factors Protective factors 
Broad environmental 
conditions, including 
neighborhood and 
school 
Few opportunities for employment and 
education  
Ethnic/caste-based discrimination and 
injustice 
Poverty 
Many opportunities for employment 
and education 
Collective efficacy 
Presence of caring adult 
   
Family conditions Child maltreatment  
Inter-parental conflict 
Parental psychopathology  
Harsh parenting 
Positive parent-child relationship 
Effective parenting 
Strong bonding with family 
members 
   
Individual psychosocial 
and biological 
characteristics 
Gender  
Age  
Exposure to earthquake 
Personal psychopathology  
Biomedical problems, including genetic 
liability 
School disengagement 
 “Easy” temperament as an infant  
Self-esteem and hardiness  
Competence in normative roles: 
self-efficacy  
High academic achievement 
Note. Adapted from Fraser, M., Kirby, L., & Smokowski, P. (2004). Risk and resilience in childhood. In. MW 
Fraser. Risk and resilience in childhood: An ecological perspective, 13-66. 
 
The present study had two aims and the model was used as a framework for collecting 
and analyzing data to accomplish those aims.  
For Aim 1 (Describe the relationship between the extent of 2015 Nepal earthquake 
exposure to self-reported current depressive symptoms (outcome 1) and PTSD (outcome 2) 
among youth exposed as adolescents in post-earthquake Nepal), all variables (exposure, current 
depressive symptoms and PTSD) were situated at the ‘individual level’ within the CRPF model. 
However, factors at the family and environment level (as indicated in Table 2) were considered 
during analysis to check for confounding and determine the real nature of the association 
between extent of 2015 Nepal earthquake exposure with self-reported depressive symptoms and 
PTSD. Thus, the CRPF model provided a basis to design the quantitative survey used for data 
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collection and, during analysis, to control for confounders. These analyses could provide new 
information about significant factors related to the outcomes and their interactions.   
The use of the CRPF model was instrumental for fulfilling Aim 2 (Examine the perceived 
risk and resilience factors pertaining to mental health (i.e. depressive symptoms and PTSD) 
among youth exposed to the earthquake as adolescents in post-earthquake Nepal by interviewing 
24 youth and merging the data with the results from a quantitative survey to identify potential 
points of intervention). Since Aim 2 incorporated risk and resilience, a relevant model based 
upon those principles was essential. Thus, the CRPF model was used as the guiding framework 
to develop the life-grid (Wilson, Cunningham-Burley, Bancroft, Backett-Milburn, & Masters, 
2007) and the semi-structured questionnaire used to gather information. 
Theoretically, the CRPF model could be applied in research in two different ways. A 
group of youth exposed to an earthquake during adolescence could be followed up for a period of 
time, ideally before and after the earthquake, to see what effects earthquake exposure had on 
them (person-centered approach). Alternately, a group of youth who were exposed to an 
earthquake during adolescence could be recruited. The risks and protective factors would be self-
reported and measured in terms of outcome of interest: social; academic; and behavioral 
(variable-focused approach) (Braverman, 2001). Given the time and logistical considerations of 
the current study, the “variable-focused” design was followed. In conclusion, the CRPF model 
was the best approach to study the mental health of youth attending a college and exposed to the 
earthquake during adolescence in Kathmandu, Nepal.  
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Overview of the Study Design 
Mixed methods research includes collecting, analyzing and integrating a combination of 
qualitative and quantitative data to answer a research question(s) (Creswell & Clark, 2007; 
Creswell & Zhang, 2009). Unlike multi-method research, mixed methods research integrates the 
qualitative and quantitative data strands to come to a conclusion about the phenomenon being 
studied.  The experience of trauma would be difficult to capture by a closed-ended quantitative 
survey. Similarly, screening for mental health outcomes would be difficult without the use of 
validated instruments. Thus, quantitative or qualitative methods alone could not provide 
adequate insights on post-disaster youth mental health, making mixed methods a more 
appropriate alternative. The strength of mixed methods research lies in the ability to generate 
complimentary data that both helps in testing hypotheses and understanding the underlying 
phenomenon. Each phase (qualitative and quantitative) is treated with scientific rigor, resulting 
in both quantitative and qualitative validity. However, the weakness lies in the time and 
resources required for data collection, analysis, and interpretation. 
Different designs of study can be conducted within the framework of mixed methods 
research to study post-disaster youth mental health. One such design is explanatory sequential 
design wherein quantitative data is collected and analyzed first and then qualitative data is 
collected to explain the trends in quantitative data (Creswell & Zhang, 2009). For the present 
study, an explanatory, sequential, mixed methods design (QUAN to QUAL) was used (Creswell 
& Zhang, 2009; Ivankova & Stick, 2007) wherein quantitative data collection and analysis 
(Phase 1) led and aided in subsequent qualitative data collection (Phase 2). This particular study 
design was selected because the intent of the study was to get baseline data about the risk and 
resilience factors related to mental health among youth, use the results to select participants for 
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Phase 2 and integrate qualitative and quantitative findings to present a comprehensive picture of 
their status in post-disaster Nepal (see Appendix D). Although the type of study design is 
explanatory sequential, it is more so because of the sequence of the phases rather than because of 
quantitative aspect being given more priority than the qualitative aspect (Creswell & Zhang, 
2009). In Phase 1, a self-administered survey including age/location-validated scales was 
employed to describe the relationship between the extent of earthquake exposure and depressive 
symptoms and PTSD symptoms among youth (male and female) attending a college in 
Kathmandu who were exposed to the 2015 earthquakes (Aim1). PTSD/Depression scores were 
classified into quartiles. Those below the first (12) and above the third (12) quartile were 
followed-up with in-depth interviews in Phase 2, which was used to examine the perceptions of 
youth regarding different risk and resilience factors pertaining to mental health (Aim 2).  
Youth were recruited from a college in Kathmandu. Those providing written consent 
were eligible to participate in Phase 1. Participants were asked if they would like to be contacted 
for Phase 2; thus, Phase 2 participants were a sub-sample derived from Phase1participants. 
Participants from Kathmandu who score a zero for exposure were excluded from the study.  
Dissertation Format  
This dissertation was written in manuscript-format with four different sections: 
Section 1. This is the current section. It includes an introduction to the dissertation. The section 
is comprised of the statement of problem, aims and research questions, and general 
terms/abbreviations included in the dissertation.  
Section 2: This section includes the first manuscript titled “The Association Between the Extent 
of Earthquake Exposure and Self-Reported Depressive Symptoms and PTSD Among Youth 
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Attending a College in Kathmandu, Nepal.” This manuscript answered Aim 1. The manuscript 
contains the introduction, literature review, methods, results, discussion, conclusion, 
recommendations and implications.  
Section 3. This section includes the second manuscript titled “Mentally, Those Feelings Keep 
Coming Back”: A Mixed-Method Inquiry into the Perceived Risk and Resilience Factors 
Pertaining to Mental Health in Post-Earthquake Kathmandu. This manuscript helped answer 
Aim 2. The manuscript contains introduction, literature review, methods, results, discussion, 
conclusion, recommendations and implications.  
Section 4.  This section includes a description of findings additional to those included in 
Manuscript 1 and 2.  
Section 5. This section contains overall conclusions and implications derived from the 
dissertation.  
Additionally, appendices include a literature review and data collection tools used in the study.  
Acronyms and Terms Used 
Adolescents  15-17 years old  
BAT  Bowlby’s Attachment Theory 
Behavioral health  The study of alcohol, drug abuse, and mental disorders from a 
population or public health perspective 
BESA Bronfenbrenner's Ecological Systems Approach 
CRPF model  Common Risk and Protective Factors model 
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CD-RISC Connor-Davidson Resilience Scale 
PTSD Post Traumatic Stress Disorder  
HSCL-25  Hopkins Symptoms Checklist-25  
PCL-C  Posttraumatic Stress disorder (PTSD) Checklist- Civilian version 
SPSS  Statistical Package for Social Sciences 
Youth 18-20 years old  
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Section 2: The Association Between the Extent of Earthquake Exposure and Self-Reported 
Depressive Symptoms and PTSD Among Youth Attending a College in Kathmandu, Nepal. 
Abstract 
Previous studies have suggested that adverse mental health effects are common among survivors 
of natural disasters. There is limited understanding of the role of the extent of earthquake 
exposure and adverse mental health outcomes, mainly depressive symptoms (outcome 1) and 
post-traumatic stress disorder (PTSD) symptoms (outcome 2) among youth who were exposed 
during their adolescence. The present study explored these associations among adolescents in a 
self-administered survey among 125 adolescents attending a college in Kathmandu, Nepal who 
were exposed to the 2015 earthquakes four years after the earthquakes. Data about the extent of 
earthquake exposure and post-earthquake depressive and PTSD symptoms, along with socio-
demographic variables and other potential confounders were collected. Information about mental 
health before the earthquakes was retrospectively collected as well. Logistic regression was used 
to assess the relationship between the extent of earthquake exposure and the two outcomes of 
interest post-earthquake. Linear regression was used to assess the relationship between the extent 
of earthquake exposure and the difference in symptom scores for Outcome 1 and Outcome 2 
before and after the earthquakes.  Results indicated statistically significant positive association 
between the extent of exposure and both outcomes post-earthquakes.  At the multivariable level, 
after controlling for other variables, for one unit increase in the extent of earthquake exposure, 
the odds of participants likely to have depressive symptoms increased by a factor of 1.26 (95% 
CI: 1.09-1.45; p<0.01) post-earthquakes, and the odds of participants likely to have PTSD 
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symptoms increased by a factor of 1.26 (95% CI:1.13-1.61; p<0.01) post-earthquakes. Having a 
complicated romantic relationship was also associated with the likelihood of having depressive 
symptoms post-earthquakes. Similarly, with every additional unit of exposure, the difference in 
depressive scores increased by 0.31 (t=3.61, p<0.001) and the difference in PTSD scores 
increased by 0.20 (t=2.31, p=0.02). In conclusion, even after 4 years following the earthquakes, 
depressive symptoms and PTSD symptoms remain important health concerns for youth attending 
a college in Kathmandu, Nepal. Additionally, their extent of earthquake exposure should be 
taken into consideration while planning for long-term mental health services for this population. 
 Keywords: earthquake exposure, depressive symptoms, PTSD symptoms, resilience, 
youth 
Introduction 
Mental health issues are frequent among survivors of natural disasters (Galea et al., 2005; 
Xie et al., 2017). Considering the brain is still developing at early ages (Casey, Giedd, & 
Thomas, 2000), the potential effects of disaster exposure among young population warrant 
further study and interventions.  It has been estimated that 50% of mental disorders among adults 
have onset during adolescence (Kessler et al., 2007). Studies have indicated that experiencing 
depressive symptoms in adolescence is associated with similar episodes in adult life (Pine, 
Cohen, Cohen, & Brook, 1999). This transition period is important because a considerable 
number of “experiences” during adolescence can translate into health behaviors during youth and 
transition to adulthood. Additionally, adolescence is an important period for mental and 
behavioral development (Catalano et al., 2012), and exposure to traumatic events such as an 
earthquake can have effects during this period. Further, the effect of natural disasters on 
child/adolescent mental health is more severe than unnatural ones, especially because natural 
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disasters are more likely to occur rapidly (Celebi Oncu & Wise, 2010; Durkin, Khan, Davidson, 
Zaman, & Stein, 1993) and therefore to cause trauma (Azarian, Miller, & Skriptchenko-
Gregorian, 1996; Celebi Oncu & Wise, 2010; Durkin et al., 1993). Thus, it is important to 
historically learn about traumatic events that occurred in the past during childhood and 
adolescence to implement interventions for those individuals currently suffering from mental 
health problems. 
There is increasing evidence that exposure to natural disasters and its effects can have 
both immediate and lasting mental health impact among adolescents. Studies have indicated the 
higher the exposure the greater the impact in terms of negative health outcomes such as effects of 
post-traumatic stress disorder (PTSD) (Yang et al., 2014). Although in most cases mental health 
symptoms are reported to decrease over time during the post-disaster period (Asarnow et al., 
1999; Bradburn, 1991; Garrison et al., 1995; Gleser, Green, & Winget, 1981; Annette M La 
Greca, Silverman, Vernberg, & Prinstein, 1996; Norris, Friedman, Watson, et al., 2002; 
Pfefferbaum et al., 2000; Shaw et al., 1995; Warheit, Zimmerman, Khoury, Vega, & Gil, 1996) 
residual effects even 17 years after the disaster have been observed (Green et al., 1994). 
However, evidence of adverse mental health outcomes among adolescents exposed to natural 
disasters in developing countries is limited. 
Mental health of youth generally receives less attention in a global context. This is 
especially true in developing countries where youth health issues are often overshadowed by the 
increasing need of secondary and tertiary levels of preventive health services. This is further 
compounded when the countries are affected by natural disasters, particularly in developing 
countries with few resources for health and behavioral health. After earthquakes, landslides, 
floods, and hurricanes, the immediate concerns are directed at rescue efforts and physical 
 
 22
ailments. In such conditions, mental health of adolescents and youth receives little attention. In 
the seminal work by Norris et al. (2002), the authors reviewed 160 studies published between 
1981 and 2001 on post-disaster mental health. Twenty-seven of the 160 studies reviewed 
included school-aged children and adolescents and of these, only three were conducted in 
developing countries. Additionally, in terms of psychopathology rates of children and 
adolescents exposed to natural disasters, those in developing countries were more likely (78%) to 
be classified as severe or very severe (p < 0.001) (Norris, Friedman, Watson, et al., 2002).   
Statement of the Problem  
The 2015 earthquakes in Nepal caused massive mortality and morbidity (Simkhada et al., 
2015), including children, adolescents and youth (K. Thapa, 2015).  There is evidence of the 
mental health effects among general adult population after similar events, but evidence regarding 
mental health impacts among the youth population is limited.  
Depressive symptoms and PTSD have been extensively studied among survivors of 
natural disasters in other settings. Exposure to disaster (natural and unnatural) has been 
associated with PTSD symptoms (Catani et al., 2010; Fernando, Miller, & Berger, 2010; 
Goenjian, 1993; Jones, Ribbe, & Cunningham, 1994; Pynoos et al., 1993; Yang et al., 2014; 
Zhou, Zhang, Wei, Liu, & Hannak, 2016), depression or depressive symptoms (Becker-Blease, 
Turner, & Finkelhor, 2010; Fernando et al., 2010; Ye, Fan, Li, & Han, 2014), anxiety (Becker-
Blease et al., 2010; Fernando et al., 2010), and other psychopathologies (e.g. anger, aggression, 
adaptation and psychosocial adjustment). Results of cross-sectional studies conducted in 
different districts of Nepal 4-15 months after the earthquakes have shown the prevalence of 
depression between approximately 23% to 42% and the prevalence of PTSD between 
approximately 5% and 51%  (Acharya, Bhatta, & Assannangkornchai, 2018; Kane et al., 2018; 
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A. Sharma & Kar, 2018; Silwal et al., 2018). The prevalence of these conditions over the long 
term is not yet known.  
Based upon the available literature on prevalence of depressive symptoms and PTSD 
among adults and the potential of psychopathology exhibiting as severe (Norris, Friedman, 
Watson, et al., 2002), this study focused on two adverse mental health outcomes: 1) current 
depressive symptoms; and 2) PTSD. Specifically, the aim of this paper was to describe the 
relationship between the extent of the 2015 Nepal earthquake exposure and current depressive 
symptoms and PTSD among youth (18-20 years) in post-earthquake Nepal. This was achieved 
via a self-administered survey to estimate the prevalence of the conditions and associations 
between exposure and outcomes. This study tested the following hypotheses: 1) Youth’ 
likelihood of having current depressive symptoms is associated with the extent of their exposure 
to earthquakes; and 2) Youth’ likelihood of having PTSD symptoms is associated with the extent 
of their exposure to earthquakes.  
Methods 
Study Setting  
 The study was conducted in an academic institution located in Kathmandu, Nepal. 
Kathmandu was one of the districts that was hard-hit by the 2015 earthquakes. The institution 
runs classes from nursery to college level. The programs at the college-level are focused on 
Computer Sciences and Hotel Management.  
Study Design 
The overall study was based on an explanatory, sequential, mixed method design (QUAN 
to QUAL) (Creswell, Plano Clark, Gutmann, & Hanson, 2003; Ivankova & Stick, 2007). In this 
 
 24
manuscript, the quantitative findings of the study are presented. Self-administered surveys, 
including Nepal-validated scales were employed to elicit data related to the relationship between 
earthquake exposure and current depressive symptoms and PTSD among youth attending a 
college and (18-20 years old, male and female) exposed to the 2015 earthquakes during their 
adolescence (15-17 years) in Kathmandu, Nepal.  
Procedures  
 A research assistant (RA) who is fluent in English and Nepali language and trained in 
human subjects’ research with a background in public health assisted in data collection and other 
research procedures in Kathmandu.  
Recruitment 
  Data collection began in January 2019. Participants were recruited from a college in 
Kathmandu. This researcher had established contact with the college administration and obtained 
their support for the study.  Study fliers were emailed to the college administration two weeks 
before data collection. A short video was prepared containing information about the researcher, 
the purpose of the study, eligibility criteria, and the consent process. The institution 
administration shared this video with potential participants. In the video, the study was presented 
as a “unique opportunity” to get a complete picture of “how youth in Kathmandu are doing, from 
their own perspective.” It was mentioned that the assessment would include questions that relate 
to different life aspects ranging from the participants’ childhood to current life events and that 
some questions will also be related to their exposure to the 2015 earthquakes.  
The RA, with the help of the college institution, distributed the questionnaire for Phase 1. 
Students from the first year of college onwards were informed about the study and provided 
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written informed consent. As part of the informed consent process, the participants were 
provided with the questionnaire and were informed they would have the option to “opt-out” of 
the survey at any time. All research procedures were conducted in the Nepali language. Inclusion 
criteria included: 1) student of the said institution; 2) provided written informed consent to 
participate in the study; and 3) resident of Kathmandu during the 2015 earthquakes. Participants 
who scored a zero in earthquake exposure scale were excluded from the study.  
Sample Size 
There was a total of 150 students aged 18 years or older enrolled in college during data 
collection period. All of them voluntarily watched the video.  Out of those, 127 completed the 
survey. Two of the questionnaires were incomplete (a few pages were not filled out) and were 
removed from the sample.  Thus, the final sample size was 125.  
Study Tools  
 A self-administered, structured survey was used. The survey contained a socio-
demographic sheet, questions about risk and resilience factors, questions related to earthquake 
exposure, validated scales for health outcomes and additional questions about health behavior. 
Except for the validated scales, other questions were tested for cultural and linguistic sensitivities 
by a community panel. This panel comprised of a locally based psychologist, a bilingual Nepali 
community member and a youth of the same age group as the study participants but not attending 
the recruitment college. 
Instruments  
The primary outcomes for the present study were depressive symptoms and PTSD 
symptoms. Since the study was conducted after the earthquakes, there was no prospective data 
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on these outcomes prior to the earthquake. To address this limitation, the participants were 
retrospectively asked about their symptoms both before and after the earthquakes. In the survey, 
first the participants were asked the following: “Now, think of your life BEFORE the 2015 
earthquakes. The following questions will ask you about how you felt in your day-to-day life 
during those times.” Then, the scales for depressive symptoms and PTSD were included. After 
this, they were asked about the extent of their exposure to the earthquakes. After these questions, 
the participants were asked the following: “The following questions will ask you about how you 
felt in your day-to-day life AFTER the 2015 earthquakes. Some of these questions may look 
familiar, but it is very important that you answer them”.  The scales for the two outcomes 
followed. 
For current depressive symptoms, the Nepali translated and validated version of the 
Hopkins Symptoms Checklist-25 (HSCL-25) was used (Lipman, Covi, & Shapiro, 1979; S. B. 
Thapa & Hauff, 2005).  The scale contains 25 items rated on a scale from 1(not at all) to 4 
(extremely). The checklist has 10 items for anxiety symptoms and 15 for depression symptoms. 
The mean of the 15 items is the “depression score”. While translating and validating the scale in 
Nepali language, the item about sexual interest was removed from the Nepali version of HSCL-
25 because of cultural taboos associated with conversations about sex. Additionally, sexual 
assault was added as an item under the broader domain of physical assault. The conventional 
cutoff mean score of 1.75 was used for classifying subjects with/without depressive and anxiety 
symptoms (Lipman et al., 1979; S. B. Thapa & Hauff, 2005). Higher scores indicate likelihood 
of having depressive symptoms.   
For PTSD, the Nepali translated and validated version of the Posttraumatic Stress 
Disorder (PTSD) Checklist- Civilian version (PCL-C) was used (S. B. Thapa & Hauff, 2005; 
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Weathers, Litz, Herman, Huska, & Keane, 1994). The checklist contains 17 items, each scored 
from 1 (not at all) to 5 (extremely).  A cumulative score of 50 was used as a cut-off score (50 and 
above) to determine the presence of PTSD symptoms (Saxon et al., 2001). Higher scores indicate 
likelihood of having PTSD symptoms.   
Information on socio-demographic variables and other factors of risk and resilience was 
also collected (reported elsewhere). Permission for use of the Nepali translated and validated 
versions of the scales was obtained (via email, see Appendix F) from the first author (Suraj 
Bahadur Thapa) of the published article (S. B. Thapa & Hauff, 2005).  
For resilience, the Nepali translated and validated 10-item version of the Connor-
Davidson Resilience Scale (CD-RISC 10 NP) was used (Connor & Davidson, 2003; S. Sharma, 
Pathak, Abbott, & Jensen, 2018). The scale contains 10 items, each scored from 0 (not true at all) 
to 4 (true nearly all the time). The summation score is the resilience score for each individual and 
higher score are indicative of greater resilience. Permission for use was obtained from the scale 
developer (see Appendix G). 
Building on previous work by Shi, Yu, Zhou, Geng and Fan (2016), exposure to an 
earthquake was measured using a Likert scale containing 5 items (1. causalities of family 
members; 2. house damage; 3. property loss; 4. witness of tragic scenes: non-media or social 
media; and 5. witness of tragic scenes: via media or social media), each scored from 0 to 4. Then, 
a cumulative score was calculated.  
Data Analysis 
The data from each completed survey was entered in the Statistical Package for Social 
Sciences (SPSS, version 25) and further analysis was carried out. Data was first cleaned and 
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examined for repeated responses. Missing data and outlier data analysis was conducted. 
Assumptions of logistic and linear regression were tested. Descriptive statistics were computed. 
Then, test for multicollinearity was done to check if any predicting variables were strongly 
correlated with each other. The association between the extent of exposure to the earthquake and 
the outcome of interest (depressive symptoms and PTSD) was assessed using logistic regression. 
All variables of interest were put into the model, regardless of whether or not the bivariate 
associations were statistically significant. The backward method was used to achieve the 
simplest model (reduced model) that best fits and explains the data. The multivariate models 
were built controlling for potential confounders (for example: gender and caste). Cronbach’s 
alpha was calculated for standard instruments to measure internal consistency to ascertain 
reliability and aid in interpretation of study results (Tavakol & Dennick, 2011). Data analysis for 
the difference in prevalence between before and after earthquakes was done using JMP software 
from SAS.  
Statistical Model  
Bivariate associations were used to assess the overall relation between earthquake 
exposures with outcomes of interests, along with other socio-demographic variables. This was 
followed by multivariable logistic regressions. The differences between scores of depressive 
symptoms and PTSD before and after the earthquakes were calculated (After scores-Before 
scores). Backward linear regression was used to assess the relation between earthquake 
exposures with this difference score. 
Ethical Approval 
Written consent was obtained from the youth. Soliciting information about risk, resilience 
and earthquake exposure can be psychologically troubling to some participants. Thus, all 
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participants were provided with a contact sheet containing information about locally available 
psychologists and counseling centers. If a participant exhibited signs of acute psychiatric 
distress, they would have been immediately referred to a psychiatrist at the Tribhuvan University 
Teaching Hospital (did not occur). Participants were not provided with monetary incentives 
(common norm in academic studies in Nepal). 
 The study was approved by USF IRB (Pro 00037101) and the Nepal Health Research 
Council (NHRC) (Reg. number 738/2018). Questionnaires in English were reviewed by the 
doctoral committee of this researcher. Nepali versions were reviewed by an expert panel 
(consisting of a local clinical psychologist, a youth from the target age group but not attending 
the educational institution, and a bilingual member of the Nepali community not involved in 
public health research) to ascertain cultural and linguistic sensitivity. Weekly meetings and daily 
communication were maintained between this researcher and the research assistant.  
Results 
Cronbach’s alpha was 0.90 for HSCL, 0.91 for PCL-c, and 0.91 for CD-RISC 10 NP, all 
indicating high internal consistency.  
Baseline Socio-Demographic Characteristics  
The socio-demographic characteristics of study participants are presented in Table 3. The 
mean age of study participants was 18.3±0.6 years. The majority of them were male, were born 
in Kathmandu, currently lived in Kathmandu with both parents, were unmarried, not involved in 
romantic relationship and unemployed. The majority of them self-identified as being Hindu, 
followed by Buddhists, Christians, Muslims and Others. Caste and ethnicity-wise, most of the 
participants self-identified as Chhetri, followed by Other, Newar and Brahmin.  
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Table 3. Socio-Demographic Distribution of Study Participants. 
Characteristics Number (n=125) Percentage (%) 
Age (years) 
  
18 94 75.2 
19 25 20.0 
20 6 4.8 
   
Gender   
Male 66 52.8 
Female 59 47.2 
   
Place of birth   
Kathmandu Valley (includes Kathmandu, Bhaktapur and 
Lalitpur) 
72 58.1 
Outside Kathmandu Valley 52 41.9 
   
Place of residence    
Kathmandu Valley 123 98.4 
Outside Kathmandu Valley 2 1.6 
   
Marital status   
Unmarried 118 94.4 
Married  5 4.0 
Other 2 1.6 
   
Romantic relationship status   
In a romantic relationship 19 15.2 
Not in a romantic relationship 93 74.4 
It’s complicated 13 10.4 
   
Employment status   
Employed full-time 5 4.0 
Employed part-time 2 1.6 
Self-employment 2 1.6 
Unemployed 116 92.8 
   
Living status   
Family (including both parents) 95 76 
Family (including one parent) 19 15.2 
Hostel or rent a room with friends 6 4.8 
Others 5 4 
   
Caste/ethnicity   
Brahmin 23 18.4 
Chhetri 36 28.8 
Newar 32 25.6 
Other 34 27.2 
   
Religion   
Hindu 105 84.0 
Buddhist 13 10.4 
Muslim 1 0.8 
Christian 5 4.0 
Other 1 0.8 
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For analytical purposes and due to the constraints imposed by the nature of data 
distribution (i.e. some categories with extremely low sample sizes), some variables had to be re-
categorized. For instance, ‘marital status’ was collapsed to ‘married or other’. For ‘current 
employment status’, all forms of employment, apart from the ‘unemployed’ category were 
collapsed together and renamed as ‘employed’. For ‘living status’, the ‘hostel or rent a room with 
friends’ was merged onto the ‘other’ category. Religion was re-categorized into Hindus and non-
Hindus. The variable ‘place of residence’ was dropped from further analysis as there was very 
little variation (98.4% of the participants lived in Kathmandu). The ‘place of birth’ however, had 
ample variation and was included in further analysis.  
Change in Status Before and After Earthquake  
Depressive symptoms 
As shown in Table 4, before the earthquake, 52.8% of the participants were classified as 
more likely to have depressive symptoms (i.e. mean HSCL greater than 1.75). This proportion 
reduced to 43.2% after the earthquake. The difference was statistically significant, LRX2(1, 
N=125) =43.17, p<0.0001. 
Table 4. Depressive Symptoms Among Study Participants Before and After the Earthquakes. 
 After earthquakes Total 
Before earthquakes* Depressive symptoms No depressive symptoms  
Depressive symptoms 46 20 66 
No depressive symptoms 8 51 59 
Total 54 71 125 
*Based on retrospective reports. 
Among the people who did not retrospectively report depressive symptoms before the 
earthquakes, 13.6% developed symptoms after the earthquakes. Among the people who were 
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likely to have depressive symptoms before the earthquakes, 30.3% did not have symptoms after 
the earthquake.  
PTSD symptoms 
A shown in Table 5, before the earthquakes, 24% of the participants had PCLc 
summative score greater than 50, indicating PTSD symptoms. This proportion reduced to 19.2% 
after the earthquakes. The difference was statistically significant, LRX2(1, N=125) =16.89, 
p<0.0001.  
Table 5. PTSD Symptoms Among Study Participants Before and After the Earthquakes. 
 After earthquakes Total 
Before earthquakes* PTSD No PTSD  
PTSD 14 16 30 
No PTSD 10 85 95 
Total 24 101 125 
*Based on retrospective reports. 
 
Among the people who did not retrospectively report PTSD symptoms before the 
earthquakes, 10.5% developed symptoms after the earthquakes. Among the people who had 
PTSD before the earthquake, 53.3% did not have the symptoms after the earthquakes. 
Multivariable Analysis 
Depressive symptoms (after the earthquakes) 
The results of bivariate logistic regression estimating the odds of depressive symptoms 
after the earthquakes are shown in Table 6, Model 1. At the bivariate level, statistically 
significant associations were found between depressive symptoms (i.e, being classified as having 
depressive symptoms) and two variables: 1) earthquake exposure; and 2) having a “complicated” 
romantic relationship. 
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Table 6. Bivariate and Multivariable Logistic Regression Estimation of Odds of Having 
Depressive Symptoms by Exposure to Earthquakes, Socio-Demographic Variables and Other 
Potential Confounders. 
Characteristics Bivariate Multivariable  
 Model 1 Model 2a 
(Initial Model) 
Model 2b 
(Final Model) 
 OR 95%CI aOR 95% CI aOR 95%CI 
Earthquake exposure  
(cumulative score) 
1.20** 1.06-1.36 1.30** 1.11-1.52 1.26** 1.09-1.45 
       
Resilience 1.02 0.98-1.06 1.00 0.95-1.06   
       
Age (years)       
18-20 (treated as numerical) 1.16 0.64-2.13 1.18 0.58-2.42   
       
Gender       
Male 1.07 0.52-2.17 1.08 0.45-2.63   
Female (R)       
       
Place of birth       
Outside Kathmandu Valley  0.61 0.29-1.26 0.19** 0.06-0.59 0.41* 0.18-0.94 
Kathmandu Valley (R)       
       
Current marital status       
Married and Other  0.99 0.21-4.60 1.44 0.19-10.84   
Unmarried (R)       
       
Romantic relationship status       
In a romantic relationship 0.35 0.11-1.15 0.33 0.09-1.23 0.41 0.12-1.37 
It’s complicated  4.42* 1.14-17.10 8.41** 1.81-39.08 5.93* 1.42-24.84 
Not in a romantic relationship (R)       
       
Current employment status       
Employed  0.64 0.15-2.67 0.39 0.05-3.00   
Unemployed (R)       
       
Living status       
Family (including one parent)  1.04 0.39-2.83 1.86 0.55-6.28   
Other  2.51 0.69-9.17 4.08 0.79-21.00   
Family (including both parents) (R)       
       
Caste/ethnicity       
Chhetri  1.11 0.38-3.23 1.73 0.45-6.62   
Newar  1.21 0.41-3.60 0.56 0.14-2.87   
Other 1.38 0.47-4.05 2.11 0.50-8.89   
Brahmin (R)       
       
Religion       
Non-Hindu 1.09 0.42-2.86 0.50 0.13-1.87   
Hindu (R)       
*p<0.05, **p<0.01; R = Reference category.  
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Table 6, Model 2 includes the results of a stepwise backward multivariable logistic 
regression with Likelihood Ratio estimation; where Model 2a shows the initial, full model and 
Model 2b represents the final model.   
In the initial model, there was significant association between depressive symptoms and 
three variables: 1) exposure to earthquakes; 2) place where they were born; and 3) involvement 
in ‘complicated’ romantic relationship. These associations remained significant in the final 
model. At the multivariable level, after controlling for other variables, for one unit increase in 
earthquake exposure, the odds of the dependent variable being positive (likely to have depressive 
symptoms) increased by factor of 1.26 (95% CI: 1.09-1.45; p<0.01). 
PTSD symptoms (after the earthquakes) 
The results of the bivariate logistic regression estimating the odds of post-earthquakes 
PTSD symptoms are shown in Table 7, Model 3. At the bivariate level, statistically significant 
associations were found between PTSD and earthquake exposure only.  
Table 7 includes results of a stepwise backward multivariable logistic regression with 
Likelihood Ratio estimation. In Table 7, Model 4a shows the initial, full model and Model 4b 
represents the final model.   
In the initial model, there was significant association between PTSD and exposure to 
earthquake. The p-values for all other associations were below significance level. 
At the multivariable level, after controlling for other variables, for one unit increase in 
earthquake exposure, the odds of the dependent variable being positive (having PTSD 
symptoms) increased by a factor of 1.26 (95% CI: 1.13-1.61; p<0.01).  
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Table 7. Bivariate and Multivariable Logistic Regression Estimation of Odds of Having PTSD 
Symptoms by Exposure to Earthquakes, Socio-Demographic Variables and Other Potential 
Confounders. 
Characteristics Bivariate Multivariable  
 Model 3 Model 4a  
(Initial Model) 
Model 4b 
(Final Model) 
 OR 95%CI aOR 95% CI aOR 95%CI 
Earthquake exposure  1.25* 1.09-1.44 1.25** 1.06-1.49 1.26* 1.08-1.45 
       
Resilience 1.01 0.97-1.06 1.01 0.95-1.07   
       
Age (years)   1.03 0.40-2.62   
       
Gender       
Male 1.64 0.70-3.83 1.27 0.45-3.56   
Female (R)       
 
Place of birth 
      
Outside Kathmandu Valley 2.02 0.87-4.68 1.17 0.35-3.90   
Kathmandu Valley (R)       
       
Marital status       
Married and Other  0.54 0.06-4.64 1.37 0.11-16.67   
Unmarried (R)       
       
Romantic relationship status       
In a romantic relationship  0.17 0.02-1.34 0.18 0.02-1.57   
It’s complicated  1.90 0.57-6.40 2.73 0.63-11.83   
Not in a romantic relationship (R)       
       
Employment status       
Employed  0.94 0.19-4.80 0.68 0.06-7.33   
Unemployed (R)       
       
Living status       
Family (including one parent)  1.97 0.66-5.90 2.29 0.58-9.04   
Other  3.57 0.98-12.99 2.25 0.41-12.19   
Family (including both parents) (R)       
       
Caste/ethnicity       
Chhetri  1.61 0.37-6.98 1.52 0.27-8.46   
Newar  2.22 0.52-9.51 1.93 0.32-11.72   
Other  3.19 0.78-13.06 5.45 0.96-30.96   
Brahmin (R)       
       
Religion       
Non-Hindu 0.80 0.25-2.61 0.26 0.06-1.21   
Hindu (R)       
* p < 0.01, ** p = 0.01; R = Reference category. 
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Transition in Depressive Symptoms Before and After the Earthquakes  
Table 8 includes results of a stepwise backward multivariable linear regression; where 
Model 5a shows the initial full model and Model 5b represents the final model. In the initial 
model, there was significant association between the difference score in depressive symptoms 
and only one variable: earthquake exposure. At the multivariable level, after controlling for other 
variables, with every additional unit of exposure, the difference in depressive scores increased by 
0.31 (t=3.61, p<0.001). In addition, there was a positive association between being involved in 
romantic relationship and the difference in depressive scores. A significant regression equation 
was found (F (2, 121) = 9.16, p <0.001), with and R2 of 0.13. 
Table 8. Multivariable Linear Regression of the Difference in Depressive Symptoms Score by 
Exposure to Earthquakes, Socio-Demographic Variables and Other Potential Confounders. 
Characteristics Multivariable (Linear regression) 
 Model 5a  
(Initial Model) 
Model 5 b  
(Final Model) 
 Standardized 
Beta 
t p-
value 
Standardized 
Beta 
t p-value 
Earthquake exposure  0.27 2.99 0.003* 0.31 3.61 <0.001** 
Resilience 0.13 1.42 0.16    
Age (years) 0.04 0.42 0.68    
Gender -0.03 -0.30 0.77    
Place of birth 0.05 0.50 0.62    
Current marital status -0.08 -0.85 0.40    
Romantic relationship status 0.17 1.85 0.07 0.18 2.09 0.04* 
Employment status -0.13 -1.35 0.18    
Living status 0.02 0.23 0.81    
Caste/ethnicity 0.05 0.50 0.62    
Religion -0.05 -0.48 0.63    
R2 (Final model) = 0.13; (p <0.001); *p<0.05; **p<0.01.  
 
Transition in PTSD Symptoms Before and After the Earthquakes  
Table 9 includes results of a stepwise backward multivariable linear regression where 
Model 6a shows the initial, full model and Model 6b represents the final model. In the initial 
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model, there was significant association between the difference score in PTSD and three 
variables: 1) earthquake exposure; 2) current employment status; and 3) religion. After 
controlling for other variables, with every additional unit of exposure to earthquakes, the 
difference in PTSD scores increased by 0.20 (t=2.31, p=0.02). Additionally, there was positive 
association between the difference in scores and two variables: 1) place of birth; and 2) 
caste/ethnicity. There was a negative association between the difference in scores and two 
variables: 1) current employment status; and 2) religion. A significant regression equation was 
found (F (5, 118) = 6.01, p <0.001), with an R2 of 0.17. 
Table 9. Multivariable Linear Regression of the Difference in PTSD Score by Exposure to 
Earthquakes, Socio-Demographic Variables and Other Potential Confounders. 
Characteristics Multivariable (Linear regression) 
 Model 6a  
(Initial Model) 
Model 6b  
(Final Model) 
 Standardized 
Beta 
t p-
value 
Standardized 
Beta 
t p-
value 
Earthquake exposure  0.18 2.10 0.04* 0.20 2.31 0.02* 
Resilience 0.12 0.19 0.85    
Age (years) -0.03 -0.34 0.74    
Gender 0.02 0.25 0.81    
Place of birth 0.17 1.79 0.08 0.19 2.22 0.03* 
Current marital status -0.04 -0.43 0.67    
Romantic relationship status 0.08 1.01 0.31    
Employment status -0.29 -3.08 0.003* -0.26 -3.08 0.003* 
Living status 0.05 0.56 0.58    
Caste/ethnicity 0.20 2.01 0.05 0.20 2.25 0.03* 
Religion -0.23 -2.50 0.01* -0.22 -2.51 0.01* 
R2 (Final model) = 0.17 (p <0.001); *p<0.05; **p<0.01.  
 
Discussion 
This appears to be the first study to assess the extent of exposure to earthquakes and 
subsequent depressive symptoms and PTSD in Nepal. As hypothesized, results include 
statistically significant positive associations between the extent of exposure and both outcomes: 
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depressive symptoms and PTSD symptoms four years following the 2015 earthquakes. The 
positive association between exposure and depressive symptoms four years later contrasts with 
the findings of a study assessing exposure and similar outcomes after the Wenchuan earthquake 
in China. In that study, authors used a similar scale to assess exposure and found a significant 
association between exposure and depressive symptoms 6 months after the earthquake, but 
associations were no longer significant at the 30-month follow-up (Shi, Yu, Zhou, Geng, & Fan, 
2016) suggesting the effect of exposure on depressive symptoms reduced over time.  It is 
important to note that after the Wenchuwan earthquake, a comprehensive reconstruction policy 
was formulated by the Government of China and the goals of reconstruction (for example- 
building stable housing for every family, providing job stability for at least one member of the 
family etc.) were achieved within three years after the earthquake via multi-sectoral 
collaborations (Xu, Lu, Zuo, & Zhang, 2014).  
On the other hand, while substantive amount of aid was pledged in the aftermath of 2015 
earthquakes by multiple national and international agencies, not much progress has been made in 
post-earthquake reconstruction and rehabilitation efforts in Nepal (Daly, Ninglekhu, Hollenbach, 
Duyne Barenstein, & Nguyen, 2017). The lack of comprehensive rehabilitation programs 
coupled with frequent aftershocks and lack of youth-friendly mental health services could be 
some of the factors contributing to long-lasting depressive symptoms and PTSD symptoms in 
this study. The study results suggest that exposure to such traumatic events can have long lasting 
mental health effects among earthquakes survivors living in areas where reconstruction and 
rehabilitation have been delayed. The findings support the need for long-term support and 
treatment for survivors of earthquakes in such areas.  
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We also measured pre-earthquake depressive and PTSD symptoms and included these 
measurements in further analysis. In order to account for the correlation that exists between pre- 
and post-earthquake self-reported depressive and PTSD symptoms as measured by the HSCL 
and PCLc scales, we estimated the difference between post- and pre-earthquake measures per 
individual in each scale. Our results revealed a statistically significant positive association 
between the extent of earthquake exposure and the difference in HSLC and PCLc scores, after 
controlling for potential confounders.  
This was also the first study to include the option of “it’s complicated” to assess current 
romantic relationship status among Nepali youth. After the earthquakes, as compared to not 
having a romantic relationship, participants who reported having a “complicated” relationship 
had increased odds of both depressive symptoms and PTSD symptoms. For depressive 
symptoms, the association remained significant at both bivariate and multivariable level. While 
not a usual practice in the global literature, this category was added in the present study based on 
the results of a preliminary study conducted by Sharma et al. (2017) wherein participants often 
used the term to describe their romantic relationship status and also because of the complexities 
of Nepali society concerning relationships which could make the options of “yes” or “no” 
limiting for young Nepali people. To elucidate, the Nepali society generally frowns upon 
premarital romantic relationships, often equating it with premarital sexual relationship (P. R. 
Regmi, van Teijlingen, Simkhada, & Acharya, 2010). Being romantically involved can be taken 
as having “bad character”, especially in case of unmarried girls and thus is stigmatized (P. 
Regmi, Simkhada, & Van Teijlingen, 2010). Another plausible explanation leading to “it’s 
complicated” could be romantic involvement with someone from a different caste or ethnicity. 
Although illegal caste-system is still socially prevalent across different ethnic groups in the 
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country and predisposes people to stigma if involved in romantic relationship with someone from 
a different caste/ethnicity (Atreya, Shrestha, & Acharya, 2018). This could add on to the 
perception of complication in the relationship. This finding is consistent with the results of the 
study conducted by Greca and Harrison (2010), wherein the authors found that while the 
presence of dating relationship was not associated with depressive symptoms, negative qualities 
of romantic relationships were associated with depressive symptoms among adolescents after 
controlling for other peer and friendship relationships (A. M. La Greca & Harrison, 2005).  
After the earthquakes, participants who had been born outside Kathmandu had lower 
odds of having depressive symptoms after the earthquakes as compared to ones born in 
Kathmandu (aOR=0.41, 95%CI: 0.18-0.94; p<0.05). This might have been because if they were 
born outside Kathmandu, they still likely had relatives in the village and could travel there after 
the earthquakes to “get away” from Kathmandu. Approximately 300,000 people were estimated 
to have left Kathmandu to their villages after the earthquakes (Khazai et al., 2015). This might 
have helped them in recuperating and coping. They might not have faced other challenges that 
the ones who had to stay back had to face, for example, living in tents, or continuing to see the 
destruction around them, which could have aggravated depressive symptoms.  For example, 
findings of a study conducted in Pakistan 18 months after the earthquake in 2005 indicated that 
living in a tent was associated with general psychiatric morbidity among the participants (Naeem 
et al., 2011). Thus, avoidance of potentially difficult situations by temporarily emigrating to the 
villages they were born in could have worked as a protective factor against depressive symptoms 
after the earthquake among the study population.  
The absence of association between resilience and either of the adverse mental health 
outcomes at the bivariate and multivariable level is noteworthy. This was in contrast with 
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findings of another study wherein authors found a significant negative association (r=-0.5, 
p<0.001) between resilience (measured using CD-RISC 25) and depressive mood (measured 
using Patient Health Questionnaire-9) among survivors of the Nepal earthquakes who had 
suffered from spinal cord injury (SCI) due to the earthquakes (Bhattarai, Maneewat, & Sae-Sia, 
2018). This could have been because the Connor-Davidson scale was developed to measure 
resilience in patients living with chronic pain (Connor & Davidson, 2003) and thus, the 
validation of the scale in Nepali language was also conducted among individuals living with 
chronic pain (S. Sharma et al., 2018). Despite the fact that participants form both studies were 
exposed to earthquakes, the factors that lead to resilience in chronic pain might not be the same 
as those that lead to resilience in people with depressive symptoms or PTSD symptoms. In 
addition, the mean age of participants in the SCI study (34.8 ±11.38 years) was higher than in the 
present study (18.3 ±0.6 years). Lack of association could be indicative of uniqueness in 
resilience among youth who faced earthquakes during their adolescence, the character of which 
needs further in-depth analysis.  
We attempted to retrospectively assess pre-earthquake mental health, and in contrast to 
expectation, we found the participants reported higher scores for both depressive symptoms and 
PTSD symptoms for the period pre-earthquakes as compared to four years post-earthquakes.  
This is similar to the positive association that was found between perceived social support and 
self-reported positive symptoms among earthquake survivors in Pakistan (Feder et al., 2013). 
There could be a number of possibilities behind this phenomenon in the present study. First, the 
reduction could be indicative of situational resilience, which, in the field of criminology, views 
resilience as a function of relation between actors and events in relation to each other “in situ”, 
eventually some of which express itself in resilience culture and others do not (Schubert & 
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Lukas, 2018).   Second, the experience of earthquakes could have attenuated effects of or the 
perceptions of other trauma or other challenges in their lives. The participants could have 
undergone “response shift”, a phenomena used to describe how patients facing life-threatening or 
long-term disease or condition learn to adapt to their illness, that includes altering one’s internal 
standards, one’s values and how one conceptualized quality of life (Sprangers & Schwartz, 
1999). It could have made other problems appear “smaller” and changed the perception of their 
life in general. For example, findings of a study conducted among adolescents who had faced the 
earthquakes suggested that participants had developed positive outlook on life after the events 
(V. Sharma, Ortiz, & Marhefka, 2018).   
Strengths and Limitations 
This study is the first of its kind to explore the association between the extent of 
earthquake exposure and depressive and PTSD symptoms among youth survivors of earthquakes 
in Nepal. This is also the first study to measure resilience among youth earthquake survivors in 
Nepal using a validated scale. Data collection occurred approximately four years after the 
earthquakes, adding to the literature on long-term effects of earthquake exposure in the Nepali 
population.  
There are also some important limitations to the study. First of all, there was lack of 
baseline data on depressive and PTSD symptoms in the population, thus, making it difficult to 
ascertain that the negative mental health outcomes are attributed to the earthquakes. In absence 
of baseline data from before the earthquakes, disentangling adverse mental health outcomes as 
they relate to other life events could be challenging. However, to address this limitation, the 
measures of both outcomes were administered twice, first asking the participants to think of their 
lives before the earthquakes and later, based on their current status. While the tools were not 
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designed to address potential recall bias, administering the tools twice will potentially give an 
indication of actual associations between the extent of earthquake exposure and outcomes.   
Second, the study was conducted in one management college of Kathmandu. Thus, the 
results might not be generalizable to the entire youth earthquake survivors in the region. The 
college selected, however, caters to middle-class families and thus, the results are likely to be 
representative of the population in Kathmandu. Third, while significant association was found 
between relationship status and adverse mental health outcomes, the confidence intervals were 
wide. In future studies, a larger sample size might result in better estimates. Fourth, the pool of 
participants might be cognitively higher-functioning individuals, as compared to others who 
underwent severe trauma and did not continue education or dropped-out of school. Individuals 
who might have had extreme scores in the depressive and PTSD symptoms scales might not have 
chosen to participate in the study at all. Efforts were made to negate this possibility by the 
following:  1) avoiding the use of the words ‘depression’, ‘PTSD’ or ‘mental health’ in study 
title; 2) presenting the study as an opportunity to explore the overall well-being of youth in 
Kathmandu after the earthquake; and 3) presenting the study as a study of youth in Kathmandu 
after the earthquake, rather than of the youth earthquake survivors, hence putting emphasis on 
the event, rather than the people. Lastly, the study tools were not pretested. However, the tools 
were tested for linguistic and cultural sensitivities by a community panel. 
Conclusion  
In this study of youth who were exposed to earthquakes during their adolescence, positive 
associations were found between the extent of earthquake exposure and current adverse mental 
health outcomes, namely depressive and PTSD symptoms. The overall rates of these conditions 
were higher than previously reported in similar studies (Silwal et al., 2018). Overall, there was 
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reduction in the proportion of participants likely to have depressive symptoms and those likely to 
have PTSD symptoms after the earthquakes as compared to before the earthquakes but there was 
statistically significant positive association between the extent of earthquake exposure and the 
difference scores.  
Implications for Public Health 
Research  
Existing literature suggests that depression and PTSD is common among earthquake 
survivors, though most studies focus on short-term effects. Positive association of the extent of 
earthquake exposure with depressive and PTSD symptoms four years after the earthquakes 
addresses a significant gap in knowledge. Another implication is that it opens a path for future 
studies to take a step further and assess possible explanatory pathways between the extent of 
earthquake exposure and adverse mental health outcomes. The findings also call for exploring 
the meaning of resilience in youth who were exposed to earthquakes during their adolescence.  
Practice  
The findings of the present study suggest the need for long-term, youth-friendly, mental 
health services and support system mechanisms for earthquake survivors. However, undiagnosed 
and untreated adverse mental health conditions are detrimental to functioning and quality of life 
of disaster survivors. For example, studies have shown that people with depressive symptoms, 
which might not be diagnosed as having depression still fare poorly when compared to people 
with chronic health conditions such as arthritis (Wells et al., 1989). College students are known 
to report high rates of adverse mental health issues, related to stress, including depression 
(Regehr, Glancy, & Pitts, 2013).  This is true in the case of Nepal as well, especially among 
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those pursuing medical education (Kunwar, Risal, & Koirala, 2016). Results of the present study 
indicate mental health issues due to the extent of earthquake exposure among this population. 
Hence, for preparedness and preventive purposes, it is essential for future disaster survivors to 
have access to mental health services immediately following the disasters.  
Policy  
Availability of longitudinal data that covers both risk and protective factors is essential 
for evidence-based planning and programming for youth populations. Currently, there is no 
available longitudinal data about mental health among youth in Nepal. The same is true for the 
youth who were exposed to earthquakes during their adolescence in Nepal. Currently, the 
majority of the surveys conducted among young population in Nepal are focused on sexual and 
reproductive health. While sexual and reproductive health is also an important public health 
issue, it is now time to give mental health its fair share of attention at the national level. One way 
to ensure that this trend can begin would be by including it in national health policy of Nepal 
(Council of Ministers, Government of Nepal, 2015).  
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Section 3: “Mentally, those feelings keep coming back”: A Mixed-Method Inquiry into the 
Perceived Risk and Resilience Factors Pertaining to Mental Health in Post-Earthquake 
Kathmandu 
Abstract   
Current literature in post-disaster youth mental health mostly addresses risk factors associated to 
adverse mental health outcomes without emphasizing resilience. In this study, the risk and 
resilience profile of earthquake-exposed, college-attending youth in Kathmandu was explored. A 
list of eligible participants was prepared based on standardized scores for depression and post-
traumatic stress disorder. Participants not classified as having post-traumatic stress disorder 
symptoms or depressive symptoms (n=26) were compared with participants who were classified 
as presenting at least one of those two adverse mental health outcomes (n=39). Twelve 
participants from each group were randomly selected for in-depth interviews. Audio-recordings 
were translated and transcribed. Transcripts were thematically analyzed. While all participants 
were exposed to the earthquakes, their exposures to other risk factors in life-course and their 
experiences during and after the earthquakes varied. Risk factors such as inter-parental conflict, 
experiences of discrimination, negative coping and being in complicated romantic relationships 
were reported. Strong parental support and involvement (or lack thereof) was another important 
factor related to resilience in this population. Our results suggest that, in the short term for the 
study participants, resilience-building trainings that incorporate the factors identified in the study 
measures, including parental support and coping could be beneficial to prevent adverse mental 
health outcomes and also build overall resilience in their lives. These trainings could incorporate 
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measures to address identified risk factors such as discrimination. In long term, scaling up of 
these trainings can help prepare young population to face adverse events in their lives that 
include but are not limited to unexpected disasters. In addition, participants may benefit from 
access to college-based mental health services or campaigns that are comprehensive, inclusive of 
parents, and cater to life-long as well as extraordinary (i.e. natural disasters) experiences of at-
risk youth populations.  
Keywords: risk, resilience post-earthquake, youth, Nepal 
Introduction  
Facing natural disasters can be a traumatic experience with severe and lasting mental 
health impact for adolescents (Green et al., 1991). However, not all adolescents who are exposed 
to traumatic events go on to develop adverse metal health outcomes in their youth and adulthood, 
which highlights the importance of protective factors. These factors could have come into play at 
different point of their lives pre-exposure. For instance, the presence of a stable and safeguarding 
caregiver, parent or guardian is one of the most important protective factors against adverse 
mental health outcomes in adolescents both exposed and unexposed to trauma (Heim, Shugart, 
Craighead, & Nemeroff, 2010).  Nonetheless, the scientific literature and professional practice, 
especially in the context of post-natural disasters in developing countries, continue to focus on 
negative outcomes and risk factors associated with these outcomes, consequently leading to 
unanswered questions about the role of resilience.  Additionally, current disaster preparedness 
and response guidelines scantily address mental health issues in post-disaster scenarios. The goal 
of this manuscript is to explore the perceived risk and resilience factors pertaining to mental 
health among youth attending a college in Kathmandu, who were exposed to the 2015 
earthquakes as adolescents. 
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It is important to compare the risk and resilience profiles of youth who experience 
adverse mental health outcomes (i.e. depressive and/or PTSD symptoms) with those who do not 
for several reasons. For instance, such comparison can shed light on what factors and processes 
may lead to or prevent adverse mental health outcomes in post-disaster scenarios, which may be 
instrumental in developing appropriate prevention and control tools, mechanisms and policies. In 
this manuscript, the perceived mental health-related risk and resilience factors (i.e. depressive 
and PTSD symptoms) among youth (18-20 years) exposed to the 2015 Nepal earthquake as 
adolescents (15-17 years) will be examined in an effort to answer the following research 
question: Among youth who were exposed to the earthquake as adolescents, in what ways is the 
risk and resilience profile different for youth who experience adverse mental health outcomes 
(i.e. depressive and/or PTSD symptoms) vs. those who do not? 
Several studies have specifically addressed resilience among young population after 
severe trauma. In a prospective cohort study conducted in the U.K. among 571 adolescents who 
were followed until their adult lives, only a significant minority proportion of sexually-abused 
participants (14/44) did not have any adverse mental health outcome as adults. Their resilience 
was attributed to their quality of love and personality style in adult life, peer relationships during 
adolescence and perceived parental care (Collishaw et al., 2007).  
In another prospective cohort study conducted in the U.S. Midwest, children exposed 
(n=908) and unexposed (n=667) to abuse or neglect were followed for four years. A sizable 
proportion of the children who had faced abuse or neglect (48%) did not meet the criteria for a 
diagnosable mental disorder in adulthood (McGloin & Widom, 2001). The authors 
conceptualized “resilience” as proper functioning in eight different domains (1. employment, 2. 
no homelessness; 3. high school graduation; 4. social activity; 5. no psychiatric disorder; 6. no 
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substance abuse; 7. no arrest; and 8. no self-reported violence) and stated that resilience should 
be understood within the dynamic process of child and adolescent development. Despite their 
definition being appropriate for adult life measurements, the use of all eight domains as criteria 
for resilience would not be appropriate in terms of a youth population. For example, being 
employed while indicative of proper functioning among adults could also be indicative of 
improper functioning among adolescents, or the presence of risk factors such as lack of support.  
As noted, conceptualizing resilience among adolescents is a challenging task, which 
explains why resilience measurement tools for adolescents are seemingly rudimentary. Ye et al 
(2014) measured resilience among adolescents (N=1573) using the standardized Resilience Scale 
(Wagnild & Young, 1993), which is based on acceptance of self, acceptance of life, and personal 
competence. After controlling for depressive symptoms at previous stages (post-earthquake), the 
risk of depressive symptoms two years post-earthquake significantly increased for individuals 
with low levels of resilience (Ye et al., 2014).  
Klasen et al. (2010) used the term “post-traumatic resilience” (PTR) to mean the absence 
of any psychological pathology after exposure to severe trauma. Almost a quarter (27.6%) of 
former Ugandan child soldiers exhibited PTR, which was found to be significantly associated 
with higher perceived spiritual support, better socio-economic conditions, and with lower 
exposure to known risk factors such as motivation to seek revenge, domestic violence, and 
feeling of guilt. Contradicting previous findings, the severity of exposure to trauma was not 
associated with post-traumatic outcomes, and the authors recommended that future research 
assess whether a dose-response relationship does not apply beyond a yet undefined traumatic 
threshold (Klasen et al., 2010).  
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Kilmer and Gil-Rivas (2010) described post-traumatic growth as a positive change 
resulting from exposure to trauma after studying mental health outcomes among children 
exposed to Hurricane Katrina. Positive reframing coping advice given by caregivers, measured 
one year post-event, played an important role in post-traumatic growth among children (Kilmer 
& Gil-Rivas, 2010). In another study, researchers interviewed Haitian adolescents who were 
temporarily separated from their parents during immigration and found that resilience was a 
salient theme and that participants did not have severe psychological issues despite their 
traumatic experience (Stewart, 2008). 
Statement of the Problem  
Singular focus on risk processes and risk factors, especially as they relate to post-disaster 
scenarios, represents a biased view and approach to the developmental trajectory experienced by 
exposed youth populations. Such narrow focus could also lead to missed opportunities for 
meaningful resilience-based interventions.  
We need to fill this gap in research and possibly programmatic implementation, by 
comparing the risk and resilience profiles earthquake-exposed youth. In addition, current 
available literature focuses mostly in developed countries. Since risk and protective factors can 
be unique in developing nations, studies focusing on culturally-relevant, contextually-appropriate 
risk and protective factors is essential (Cheng et al., 2014; Rai, Adhikari, Acharya, Kaiser, & 
Kohrt, 2017).  
A previous manuscript focused on the quantitative part (Phase 1) of the overall study. 
This manuscript has most of the qualitative findings (Phase 2), with integration of relevant 
quantitative findings.   
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Methods 
Study Design 
An explanatory, sequential, mixed method study (QUAN to QUAL) (Creswell et al., 
2003; Ivankova & Stick, 2007) was conducted in two phases: quantitative data collection and 
analysis (Phase 1), which informed a subsequent qualitative data collection (Phase 2). In the 
present study, characteristics of participants from Phase 1 (their scores in validated scales) were 
used to identify eligible participants for Phase 2. This falls under participation selection model 
within the explanatory mixed method design (Creswell & Clark, 2007). While most studies 
following this model have more emphasis is placed on the qualitative part, both phases of the 
present study were given equal importance. Phase 1 is reported as a separate manuscript; 
however, a brief description follows to provide context for Phase 2 results. In Phase 1, youth 
aged 18-20 years and attending Rising Star College of Management in Kathmandu were invited 
to participate in a survey that included, among other sections, a socio-demographic 
questionnaire, a standardized scale to measure depressive symptoms (the HSCL scale) and a 
standardized scale to measure risk of post-traumatic stress disorder (PTSD; the PCLc scale). This 
mixed-methods manuscript focuses on understanding the qualitative data on risk and resilience 
obtained in Phase 2 in relation to the scores in validated scales and other questions related to risk 
and resilience factors in the survey administered in Phase 1. The manuscript, while mostly 
focused on findings from the in-depth interviews, also contains quantitative data from the survey 
that preceded the interviews.   
Recruitment 
A research assistant trained in human subjects’ research was hired to assist in data collection and 
other research procedures in Kathmandu. Youth (18-20 years) were recruited from the Rising 
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Star College of Management in Kathmandu. Participants completing Phase 1 of the study were 
asked if they would be willing to be contacted for Phase 2 (in-depth interviews). Phase 2 
inclusion criteria included: 1) Participant participated in Phase 1 and consented for Phase 2; and 
2) Participant scored below the first quartile in both HSCL and PCLc scales (inclusion criterion 
2.a) OR above the third quartile in either of those scales (inclusion criterion 2.b). The second 
inclusion criterion was interpreted as indicative of absence or presence of either depressive or 
PTSD symptoms, respectively. A total of 26 participants were classified as meeting criterion 2.a. 
This group that included participants who neither were likely to have PTSD symptoms, nor 
depressive symptoms is hereafter called as NPD-eligible group. Similarly, 39 individuals met 
inclusion criterion 2.b.  This group that included participants who were likely to have either 
PTSD symptoms or depressive symptoms, or both is hereafter called as PD-eligible group. No 
balance between the types of outcome was sought while categorizing the “present” or “absent” in 
Phase one. Participants who were unable to complete the interviews in Nepali were excluded 
from the study. 
Data Collection Methods 
In Phase 1, a total of 127 participants completed a structured, self-administered survey 
including validated scales for depressive symptoms, PTSD symptoms and questions about other 
risk and resilience factors was used. Based on their scores in depressive symptoms and PTSD 
symptoms scales, NPD-eligible and PD-eligible groups were identified. A total of 12 participants 
from each of these groups were then selected randomly to participate in Phase 2 in-depth 
interviews. These groups are hereafter called as NPD group and PD group respectively. Informed 
consent was obtained. Afterwards, interviews were conducted, and audio recorded. A research 
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assistant based in Kathmandu conducted all in-depth interviews in Nepali. For privacy purposes, 
all interviews were conducted in a room within college premises.   
The primary researcher translated and transcribed all interviews from Nepali into English. 
The transcriptions were verbatim, without any attempts to summarize, and unintelligible speech 
was included in bracket with question marks, as previously done by other researchers (Brod, 
Tesler, & Christensen, 2009). Data (transcripts) were transferred to NVivo software, version 12 
for Mac computers for thematic analysis.  
Instruments 
For Phase 1 (see Appendix B), current depressive symptoms was measured using the 
Nepali translated and validated version of the Hopkins Symptoms Checklist-25 (HSCL-25) 
(Lipman et al., 1979; S. B. Thapa & Hauff, 2005).  The mean of 15 items, each rated from 1(not 
at all) to 4 (extremely), also known as the “depression score” was used. Similarly, PTSD 
symptoms was measured using the Nepali translated and validated version of the Posttraumatic 
Stress Disorder (PTSD) Checklist- Civilian version (PCL-c) (S. B. Thapa & Hauff, 2005; 
Weathers et al., 1994). A cumulative score of the 17-items checklist was computed.  Each item 
scored from 1 (not at all) to 5 (extremely). Information on socio-demographic variables and other 
factors of risk and resilience was also collected (reported in Section 4). Permission for use of the 
Nepali versions of the scales was obtained (see Appendix F) (S. B. Thapa & Hauff, 2005).  
For Phase 2, individual in-depth interviews were guided by the Life Grid (Wilson et al., 
2007) to solicit biographical narratives. In addition, a semi-structured interview guide designed 
to elicit information about different risk and protective factors as perceived by the youth was 
employed (see Appendix C). The interview guide contained questions about early and current 
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life experiences, including opinions of the participants regarding post-disaster youth mental 
health. This guide was designed to solicit in-depth information from the participants about 
specific topics without being too rigid or leading participants to specific answers. Narrative 
records were solicited using the life-grid. 
 The use of a life-history approach to solicit information about sensitive issues, although 
effective in encouraging young people to share their stories, may lead to interpretation and recall 
bias. In this context, using the life grid as a tool during the in-depth interviews to engage youth to 
tell their stories can help them open up to the conversation, remember the events better, and 
potentially wither the power dynamics between the interviewer and the youth (Wilson et al., 
2007). All data collection tools (apart from validated scales used in Phase 1 of the study) were 
revised and finalized based on the suggestions from community panel comprised of a 
psychologist, Nepali community member and a youth based in Kathmandu.  
Sample Size 
For in-depth interviews, the sample size was 24 (12 for: Exposed-Disease, 12 for 
Exposed-No Disease) (Guest, Bunce, & Johnson, 2006). Saturation was determined when no 
new themes emerged from the data. Preliminary decision about saturation was made using a 
“saturation grid” in Microsoft® Excel (see Appendix E) wherein major themes from the 
interviews were listed in vertical and each in-depth interview was listed along the horizontal 
(Brod et al., 2009). With every new interview, a ‘Y’ was placed if the themes identified from the 
previous interview were reported. Similarly, if a new theme emerged, it was added to the list of 
themes and all transcripts were checked to see if they contained data related to that particular 
theme. When there was no new information to be added under an interview for the themes, it was 
decided that saturation was obtained. The final decision about saturation, however, was made 
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while coding all transcripts. In the present study, saturation was obtained while coding the 
seventh transcript for the first group and much earlier for the second group. However, the 
remaining transcripts were also coded and included in the analysis.  
Data Analysis 
The quantitative analysis in this manuscript happened in three stages. First, the survey 
results from Phase 1 were entered into the Statistical Package for Social Sciences (SPSS, version 
25). The scores of HSCL-25 and PCL-c were used to divide participants into quartiles and 
eventually select participants for Phase 2. Second, descriptive statistics of the socio-demographic 
characteristics of the 24 participants who participated in Phase 2 was computed and reported. 
Lastly, results from Phase 1 was reported to triangulate the findings from Phase 2 in text 
whenever appropriate.  
In Phase 2, the primary researcher first listened to all the interviews and read all 
transcripts to get a holistic view of the data. The transcripts were then segmented and coded by 
identifying commonalities. While there were initially some deductive codes (based on the 
conceptual framework of the study), the analysis was largely based on inductive coding. 
Common codes were then combined into categories (McCrudden & McTigue, 2018). The codes 
and associated data were compared and contrasted to identify overarching themes (Sutton & 
Austin, 2015).  Data was summarized using framework matrices (Ltd., n.d.). Three transcripts, 
two from NPD group and one from PD group, were randomly selected using the randomization 
function in Microsoft® Excel for Mac, version 16.25. The transcripts were segmented based on 
questions in the interview-guide. An initial codebook was developed by the primary researcher 
including deductive codes based on the conceptual framework. Then, the first round of coding 
was done on the three transcripts by both the primary researcher and a second coder, resulting in 
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Kappa of 0.19. The codebook was revised, and discrepancies were resolved through a meeting. 
The same transcripts were coded again. After the second round, Kappa was 0.75. This was 
followed by another meeting to revise the codebook and resolve discrepancies. The revised 
codebook included multiple inductive codes, in addition to deductive codes. After the third round 
of coding, Kappa was 0.85, indicating good inter-rater agreement. The remaining transcripts 
were coded by the primary researcher (Bernard & Bernard, 2012). NVivo software, version 12 
for Mac computers was used to facilitate analysis (data storage, coding and themes 
identification).  
While presenting qualitative findings, for descriptive purposes, the terms “the majority”, 
“commonly”, “many” was used when at least 75% of the participants reported it. The term was 
“some” was used when at least 50% of the participants reported it. For lower numbers, the actual 
number of participants was reported. 
Data Integration 
Integration of data and its subsequent interpretation occurred using the following 
approaches: a) At the methods level, the data from the qualitative phase essentially was derived 
from a sub-sample of the quantitative phase, thus, the data was linked through their sampling 
frame.  
This approach is called integration through “connecting” (Fetters, Curry, & Creswell, 
2013). b) At the interpretation and reporting level, the themes (from Phase 2) were explained 
with accompanying numbers quantitative data (from Phase 1). This approach is called “weaving 
approach” to integrate findings while providing a narrative (Fetters et al., 2013).  
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Triangulation  
 Former work by Denzin (1978) and Patton (1999) have established four categories of 
triangulation: 1) method; 2) investigator; 3) theory; and 4) data source (Carter, Bryant-Lukosius, 
DiCenso, Blythe, & Neville, 2014). The present study included the first two types of 
triangulation. Method triangulation was conducted by using multiple methods of data collection 
(surveys and interviews) to better understand and present a comprehensive picture of the risk and 
resilience pertaining to mental health of youth exposed to earthquakes in adolescence in Nepal. 
Using a second coder for coding 10% of the transcripts and getting feedback from the doctoral 
committee during analysis aided in investigator triangulation provided by a committee of four 
experts in the field.  
Trustworthiness 
Based on Lincoln and Guba’s (1985) criteria to maintain trustworthiness, the following 
strategies were adopted: a) Credibility: The research assistant periodically reflected back and 
mirrored the participants’ responses and asked if the reflection was an accurate portrayal. The 
researcher assistant also gave participating youth a summary of the interview towards the end of 
each interview. b) Confirmability: Multiple participant quotes were used alongside description of 
findings to ensure that no personal biases convoluted the description of findings. c) Authenticity: 
An audit trail was maintained, field notes were recorded and inter-rater reliability in a sample of 
10% of the transcripts was calculated (Lincoln & Guba, 1985).  
Ethical Approval 
The study was approved by USF IRB (Pro 00037101) and Nepal Health Research 
Council (NHRC) (Reg. number 738/2018). Participants provided written consent. A contact 
sheet of local counseling centers and psychologists were provided to each study participant. In 
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case of signs of acute psychiatric distress arrangements were made to refer the participants 
immediately to a psychiatrist the local hospital. As per common norms of academic reteach, 
participants did not receive any monetary compensation.  
 Results  
Socio-Demographic Characteristics of the Participants   
A total of 24 participants were interviewed (12 in each group). The majority of the 
participants were 18 years old, were unmarried, unemployed, not in a romantic relationship, were 
living with both parents, and self-identified as being Hindu. In addition, all participants reported 
currently living in Kathmandu Valley. Among PD group participants, 25% described their 
romantic relationship status as “It’s complicated” while none of the NPD group participants 
chose that option.  
Risk and Resilience Profile of the Two Groups of Participants Before the Earthquake  
The NPD group and PD group participants had some similarities in exposures in their life 
prior the 2015 earthquakes (See Table 11). However, there were come markedly differences as 
well. Some of these differences began quite early, even in the form of lived experiences of their 
parents.  
NPD group  
Based on the transcripts, the lives of NPD group participants were relatively more stable 
as compared to the PD group participants. In the interviews with NPD group participants, while 
few risk factors were discussed, the most commonly mentioned was their experience with 
discrimination. The type of discrimination was varied- based on gender, caste/ethnicity or 
economic status.  
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Table 10. Socio-Demographic Characteristics of the Participants. 
Characteristics NPD group 
n (%) 
PD group 
n (%) 
Age (years) 
  
18 9 (75) 11 (91.7) 
19 3 (25) 1 (8.3) 
   
Gender   
Male 6 (50) 5 (41.7) 
Female 6 (50) 7 (58.3) 
   
Place of birth   
Kathmandu Valley (includes Kathmandu, Bhaktapur 
and Lalitpur) 
7 (58.3) 6 (50) 
Outside Kathmandu Valley 5 (41.7) 6 (50) 
   
Place of residence    
Kathmandu Valley 12 (100) 12 (100) 
   
Marital status   
Unmarried 11 (91.7) 12 (100) 
Married  1 (8.3) 0 
Other   
   
Romantic relationship status   
In a romantic relationship 3 (25) 2 (16.7) 
Not in a romantic relationship 9 (75) 7 (58.3) 
It’s complicated 0 3 (25) 
   
Employment status   
Employed full-time 1 (8.3) 1 (8.3) 
Self-employment 1 (8.3) 0 
Unemployed 10 (83.4) 11 (91.7) 
   
Living status   
Family (including both parents) 8 (66.7) 8 (66.7) 
Family (including one parent) 2 (16.7) 4 (33.3) 
Hostel or rent a room with friends 1 (8.3) 0 
Others 1 (8.3) 0 
   
Caste/ethnicity   
Brahmin 4 (33.3) 3 (25) 
Chhetri 2 (16.7) 4 (33.3) 
Newar 3 (25) 1 (8.4) 
Other 3 (25) 4 (33.3) 
   
Religion   
Hindu 10 (83.4) 11 (91.7) 
Buddhist 1 (8.3) 1 (8.3) 
Christian 1 (8.3) 0 
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Table 11. Risk and Resilience-Related Exposures Across Two Groups of Participants. 
Exposures NPD group PD group  
Environmental conditions 
  
Personal experiences with discrimination  R R 
Poverty - R 
Plenty of opportunities for education P P 
   
Family conditions   
Conflict between parents or family members - R 
Adverse health conditions in parents - R 
Good relationships with parents P - 
Good relationship with siblings P P 
Parental support during earthquake P - 
   
Individual characteristics   
Change in temperament than childhood  - R 
Exposure to other trauma: abuse, deaths - R 
Coping with stressful situation (active) P P 
Coping with stressful situation (avoidance) - R 
‘Complicated’ romantic relationships - R 
Personal experiences of coping with discrimination P - 
College engagement  P P 
Academic achievement - P 
Same temperament as childhood  P - 
Getting along with everyone P P 
Not involved in harmful health behaviors P - 
Stable romantic relationship P - 
‘P’ = protective factor; ‘R’ indicates risk factor; ‘-’ indicates that participants did not discuss it in the interviews. 
 
Interestingly, although many participants referred to discrimination being experienced by 
others, or in terms of their romantic relationships (i.e. being romantically involved with someone 
of another cast), there were only three instances where the participants expressed they were 
being discriminated against –ethnicity was the base of discrimination in two of those cases. 
When asked, “why do you think discrimination still happens in 2019?”, one participant said: 
It is because of old school of thought. They don’t change from that. Sometimes my 
mummy daddy discriminate based on caste. My boyfriend is Newar. They say, “leave 
him, your father’s reputation will get tarnished.” I am not allowed to go out because they 
[parents] say I am weak because I am a girl. My brothers go out all the time. There is a 
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lot of conflict between neighbors. They accuse each other of witchcraft. A lot of conflict 
happens for water. They share a common well. I have never seen a witch. So, I can’t 
believe that either of them is one. G1_82 
Even though this quote suggests that at the very least she was discriminated, when she 
was specifically asked “can you tell me about a time you personally felt discriminated” as a 
follow-up, she said she had never felt discriminated. This difference in perception is consistent 
with results from previous studies indicating that women are more likely to internalize such 
experiences and associate it with actually being subordinate and thus not recognize or report it as 
discrimination (Armstead, Lawler, Gorden, Cross, & Gibbons, 1989; Karlsen & Nazroo, 2002). 
As reported by Karlsen and Nazroo (2002), Ruggiero and Taylor (1995) suggested multiple 
theories indicating that denial of discrimination, which might be an effort to control external 
environment, eventually resulted in prevention of negative health outcomes (Karlsen & Nazroo, 
2002). Thus, while this lack of recognition or denial might be protective of mental health of NPD 
group participants in short term, there should be no justification of any form of discrimination.  
There were multiple factors reported by NPD group participants that could be deemed as 
protective. Active coping measures (Brown & Nicassio, 1987) to deal with stressful situations 
facilitated by strong parental support was a common theme in this group.  
I first understand the situation well. I analyze the situation, try to solve it myself. If I can’t 
then I talk to my family. Then, I consult my family on how to deal with it. G1_80 
There were indications of the presence of strong self-esteem since childhood, exemplified 
the terms such as a “good kid”. They described how they did not practice harmful behaviors such 
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as drinking alcohol and using drugs unlike “others” and how they did not hang out with “those 
kinds of guys”.  
I think at this day and age, my friends use substance, walk around with guys. I don’t do 
that. G1_119 
While there were only few instances of participants recounting personal experiences of 
being discriminated against, there were multiple instances of how they actively participated in 
speaking against discrimination. Interestingly, a participant who self-identified as a male 
reported being discriminated against when the parents asked the sisters to do the household 
chores instead. 
When I or [my] brother do household chores, my parents say, let our sisters do that. We 
say, “why can’t we do it?” G1_76 
There were also other factors present in the narratives of NPD group. While it is difficult 
to discern whether these factors promoted resilience or were the products of already existing 
resilience in the participants, they certainly are indicative of overall resilience of the NPD group.  
For example, in their current life, NPD participants were actively engaged in college life, had 
active good relationships with friends and the teachers.  
I like it [my college]…. I am very close to friends. I enjoy with them. Sirs [Teachers] 
motivate me a lot. I participate in a lot of activities. G1_72  
The NPD participants did not have confusion about the romantic relationship status they 
were in, be it having one or not having one. Some of them also had been in a long, stable 
romantic relationship. These results are consistent with findings from the Phase 1 survey where 
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3.8% among NPD group-eligible participants (n = 26) reported their current romantic relation 
status as “its complicated”.  
PD group 
For the PD group, multiple exposures were reported that could have acted as risk factors, 
operating at individual, family, and broader environmental level. Some of these factors were 
even influenced by lived experiences of the parents of the participants and others had occurred at 
different times stages of lives of the participants. For example, participants often reported that 
they were different as a child as compared to their current temperament. In most of these 
instances, participants used negative terms to describe their temperament and temperament 
change. Contrary to NPD group, the PD group participants reported their current temperament 
being different than that of their childhood. Temperament changes included transitioning from 
being very extroverted and fearless to being shy and introvert, or the reverse. While none of the 
participants in NPD group used negative terminologies to describe their temperament (as a child 
or current), some participants in PD group used phrases such as being anti-social, fearful or not 
caring about others. Some participants also had fears of talking to other people in the PD group.  
I can’t really talk to other people. I talk only when they talk to me first. I was the same in 
childhood. I was very physically active. But now, I play more in mobile [cell phone]. 
G2_142 
In addition, participants in PD group also had exposure to other significant traumas in 
their lives prior to the earthquakes. Some of these included death of parent, sibling, chronic 
sickness of parent and sexual abuse. Sometimes, the experiences were complex and included 
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more than one negative event. The quotation below is an example of these events as described by 
one participant. 
My father, who was an Armed Police Force officer, was killed during civil unrest. My 
mommy got married again when I was in grade 5. It was winter vacation. My mother was 
pregnant. There was no one to take care of me. So, I was sent to my Aunt’s house to live. 
I have 2 cousin bothers there. I used to co-sleep with one of them. Later, he (sexually) 
abused me. I complained with my Aunt but she didn’t believe me. My own family didn’t 
believe me. I feel really bad even now when I remember that. G2_146  
Participants in PD group had more distinct negative events to reported with regards to 
inter-parental relationship and the relationship between other family members. Inter-parental 
conflicts in the form of emotional outbursts, physical altercations, family separation, or 
infidelity, were mentioned.  
When I was in class 7 [equivalent to grade 7], my Dad brought a Stepmom [brought 
home another woman]. That affected my studies a lot. I moved to Kathmandu with my 
mom after that. G2_142    
The participants of PD group recalled vivid personal experiences of facing 
discrimination. The majority of the participants mentioned caste/ethnicity-based discrimination. 
Some common experiences reported were having to wait to get water from the public tap so that 
Brahmins can collect water first, not entering the kitchens of higher-caste neighbors or parents 
not accepting romantic relationships with someone from another caste. Even participants who 
themselves belonged to higher castes had experienced discrimination by proxy.  For example, 
one participant explained how her mother and grandmother restricted her from bringing her best 
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friend home since she belonged to a lower caste. Another participant talked about the 
discrimination she saw her neighbor face.  
It is not like that in our family but I am surprised that it is in our society. I belong to a 
high caste but we have rented out our rooms to low-caste people. We have everything. 
My family is not discriminatory. However, when the father of one of our tenants passed 
away recently, we had a very difficult time finding a priest to come to our house to do the 
ritual because of our tenants. The priest said “they are of low-caste, we don’t want to 
touch them or do their rituals”. So, we had to send them to Pashupatinath [large temple 
in Kathmandu]. I felt so bad. We are all people. So, why couldn’t they use a Brahmin 
priest? That made me feel really bad. G2_5  
Participants also mentioned being discriminated against due to gender, disability or being 
of lower economic status. This was consistent with the survey results in Phase 1 wherein when 
asked whether the participants had been discriminated against because of gender, higher 
percentage of PD group-eligible participants mentioned that they had been discriminated against 
in their lifetime (17.9 %) as compared to NPD group eligible participants (3.8 %). The trend was 
similar for being discriminated against due to socio-economic status in their lifetime (28.2 % vs. 
7.7 %, respectively) and also in the past 12 months (25.6% vs. 3.8 %, respectively). In the latter 
case, these differences were statistically significant (p=0.039). 
In dealing with stressful situations, some PD group participants mentioned using 
emotion-focused strategies such as breathing exercises and meditating. However, unlike NPD 
group participants who reported using measures indicative of active coping, the majority of the 
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PD group participants reported using techniques such as listening to music, running away from 
home and focusing on studies, indicative of maladaptive coping or non-coping (Lazarus, 1984).  
I listen to songs [when stressed]. Sometimes, I quarrel with my mother. I take my cell 
phone and earphone and run away. There is a river down there. I go towards the river.  
G2_142 
There were also other factors present in the narratives of PD group indicative of risk. For 
example, none of the PD participants had been in long, stable romantic relationships; and many 
described their romantic relationships as “complicated”, which in many cases referred to inter-
caste relationships or other forms of relationships that did not have parental support. These 
results are consistent with findings from the Phase 1 survey where 23.1 % of PD group-eligible 
participants (n = 39) reported their relationship status as “it’s complicated” compared to 3.1 % 
among NPD group-eligible participants (n = 26). 
The narratives also included other factors indicative of overall resilience. Similar to the 
NPD group, the PD group participants were actively engaged in their college. They had good 
relationship overall with their friends and the teachers. They also were more likely to voice their 
complaints to the college administration and expressed frustrations that the changes were not 
made in a timely manner.  Participants mentioned that they got along with everyone in their 
college, were happy about the opportunities they had gotten so far and excited about future 
prospects. Despite challenges in life, the participants were hopeful that the days to come would 
be better. Interestingly, participants did not mention faith or religion in relation to their feelings 
of hope or despair. In a previous study assessing the role of religion in responding to the threat of 
glacial outbreak among a community living in mountainous areas of Nepal, the results indicated 
that community members viewed religion as both, a source of hope and also the reason of 
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resignation towards the potential threat (Sherry & Curtis, 2017). The relative lack of data 
indicative of religious or faith-based coping in the present study might have been because there 
were no questions specifically related to these constructs in the study instrument.  
Unlike NPD group participants, the participants of PD group reported being good in 
academics, getting good grades and high ranks (as compared to other students in the class). 
Interestingly, in some cases, this performance could have been a part of coping mechanism.  
I listen to music and start studying [in stressful situations]. Once my mummy got very 
sick. Her eyes were badly affected. She used to cry saying I might lose you all. I cried for 
a while and then got stronger. I got stronger and consoled my mom not to feel bad. 
Parents like it when children study. So, I also put a lot of hard work in my academic 
performance to make them feel better. G2_5 
These results were in line with the survey results from Phase 1 wherein 15.4% of PD 
group-eligible participants reported their academic performance as being ‘top 1% of the class’ as 
compared to 3.8% among NPD group-eligible participants.  
The Exposure in 2015 and its Outcomes 
The exposure to earthquakes in 2015 was similar for both NPD and PD groups’ 
participants. The exposure ranged from not knowing what the shakings were to seeing people 
die, including close relatives to actually rescuing people out of debris. They expressed 
satisfaction with the opportunities of education they had gotten so far and were hopeful for 
opportunities of education and employment in the future.  
 However, there were marked differences in their coping strategies. The NPD group 
participants reported reaching out to or being supported by parents to recover from the effects of 
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the earthquake. In most of the cases, the mere presence of both parents provided them 
motivation. In others, there were signs of problem-based coping since the participants reported 
that their parents actively supported them to overcome fear by talking about the earthquakes, 
letting them know that they would be supported, counseling them the possibility of similar 
events happening again was low.  The PD group participants, on the other hand, frequently 
mentioned how “getting back to studies” or their friends helped them move on from the 
experiences of the earthquakes.  
I spent a lot of time with friends. That helped me forget a lot of things. G2_13 
To add to the validity of the measure, the results indicated that indeed the group that was 
categorized as being more likely to have depressive or PTSD symptoms were, in fact, describing 
long-term effects/symptoms that are consistent with those of the abovementioned adverse 
outcomes. Unlike NPD group participants, the PD group participants reported long-term impacts, 
such as seemingly vivid earthquake reminiscences trigged by loud noises and vibrations, which 
might lead to feeling scared or sleep disturbances. The participants talked about how the 
experiences still affect them in the current day (approximately 4 years after the earthquakes). For 
example, following is the quote from a PD group participant describing the immediate effects of 
earthquakes at the beginning of the interview and then, long-term impacts towards the end of the 
interview (See Table 12).  
These results are consistent with findings from the Phase 1 survey where a higher 
percentage of PD group-eligible participants (n = 39) reported either any type of injury to family 
members, property loss, damage to houses or witnessing tragic scenes (either directly or via 
media/social media) compared to Group 1-eligible participants (n = 26). The difference between 
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groups in property loss (p=0.02) and witnessing the scenes (p=0.02) was statistically significant. 
(Fisher’s exact test) 
Table 12. Immediate and Long-Term Impact of Earthquake on a Participant. 
Immediate Long-term 
We all were home. We had just eaten…. Then, 
suddenly, everything started moving… Then, I just ran 
and came down…. By that time, all houses around us 
had already collapsed. We jumped over the wall and 
ran. I saw our neighbor auntie under building debris. 
She hadn’t fainted and she called on to me. I was still 
shaking. I told my daddy. He called my uncle and 
together we pulled her out of the debris and took her to 
hospital. I was terrified. I had never thought that 
houses could collapse that way, people could die that 
way. My legs were shaking. I was terrified” G2_3 
“Even when I am home and a vehicle passes nearby, I 
feel like it is an earthquake that it is happening again. 
Mentally, those feelings keep coming back. Every time 
I see that auntie, I remember what had happened to 
her.” G2_3 
 
There were also other differences between the two groups post-earthquake.  The PD 
group members were worried about the financial status of their family, which, in some cases had 
worsened after the earthquakes. This was not the case with NPD group members. Indicative of 
self-efficacy, the NPD group reported competence in normative roles. This was exemplified by 
all of the participants of NPD group reporting confidence in changing health behavior (of their 
choice).   
Well, I am confident. When I can successfully accomplish something, [my] confidence 
increases even more. Sometimes when I fail, I think that I am going to accomplish this, no 
matter what. I do not give up. G1_76 
Discussion  
The majority of the studies that have explored risk factors associated to mental health of 
earthquake survivors in Nepal have been quantitative in nature. While many studies have 
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recommended assessment of resilience, to the best of our knowledge, this is the first study to 
look into both risk and resilience using a mixed-methods approach. We explored the difference 
in risk and resilience profiles between participants who did not have adverse mental health 
outcomes (Depressive symptoms and PTSD symptoms) as compared to the ones who had either 
one or both of these outcomes. Results of the study indicated the groups were different in the 
constellation of risk and resilience factors that manifested as exposures at different points of time 
in their lives leading up to the 2015 earthquakes, and ranged from individual level, to family 
conditions and also broader environmental conditions. The groups were also different in their 
experiences after the earthquakes. Identifying these differences can help in identifying points of 
intervention, thus, mitigating risk and cultivating resilience. 
The first difference was evident immediately after the factors were enumerated.  PD 
group had more risk factors as compared to resilience factors and the opposite was true for the 
NPD group. Another difference was the presence of prior traumas in the PD group, which is 
consistent with the established literature on PTSD and depression that recognizes the 
accumulation of traumatic experiences during lifetime can increase the risk of adverse mental 
health outcomes, especially among survivors of earthquake (Cerda et al., 2013; Tang, Deng, 
Glik, Dong, & Zhang, 2017).  
Similarly, parental involvement in the lives of the participants and their active support in 
helping the participants understand, process and recover from the earthquake experiences were 
important for the participants. This is indicative of problem-based coping, which was identified 
as a predictor of post-traumatic growth in earthquake survivors in Marmara, Turkey (Sumer, 
Karanci, Berument, & Gunes, 2005). Building on this identified strength, any college-based 
programs to address these events should include parents’ participation as well. While school-
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based mental health interventions increasingly seek parental involvement, such interventions are 
scarce for college-age youth. The results of this study suggest that parental support, involvement 
and acceptance are important for young people, particularly the ones recovering from exposure 
to earthquakes. Thus, any interventions (for example, resilience training incorporating positive 
coping strategies) aimed at addressing mental health issues among this population might benefit 
from tapping into the important resource of resilience and coping that strong parental 
involvement presents. For example, studies have indicated that among children who have 
experienced adverse events, such as family stress or poverty, caregiver’s positive emotional 
responsiveness mediates the effects of the high-risk factors and contributes to their overall 
wellbeing (Egeland, Carlson, & Sroufe, 1993). In cases where parental involvement is simply not 
possible, presence of another caring adult or a caregiver could be a reasonable alternate.  
Fostering good relationships between parents and young people might also aid in 
reducing romantic relationship-related issues among the participants, which was another 
important factor that emerged from the study findings. Talking about romantic relationship 
among young people is difficult but absolutely instrumental. This might even have life-long 
consequences of the type of relationships they can build. Parents might not feel well equipped to 
have these conversations with their children. Provision of “safe spaces” where both young people 
and the parents of young people could come to seek relationship management and negotiation 
skills could be helpful in addressing the concerns this population is experiencing. Additionally, 
inter-parental conflict has been associated with adverse mental health outcomes among children 
during childhood and also their lifetime (Holmes, 2013). The PD group participants often 
reported events indicative of such conflicts.  
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While there are some studies assessing the roles of exposure to discrimination and 
adverse health outcomes, they are mostly focused on developed countries and do not address the 
exposure over life-course (Williams, Neighbors, & Jackson, 2003). In contrast, this study was 
conducted in Nepal and the participants were asked about discrimination during their life-course. 
The study site was Kathmandu, which is the capital city of Nepal, a country that has outlawed 
the caste system. Nonetheless, participants reported they had experienced discrimination. 
Noteworthy, a sizable proportion of participants were born outside of Kathmandu. It is possible 
their experiences of discrimination could have occurred before moving to the capital city. This is 
especially significant as the proportion of PD group participants experiencing discrimination was 
high not just in the last 12 months but also during their lifetime. However, it is important to note 
that discrimination can happen anywhere, to anyone regardless of geographical, region, urban-
center classification, caste, gender or economic level. Since discrimination is against the law in 
Nepal, this finding was also an unfortunate consistency with the phenomenon that illegality does 
not always translate into termination of activities. The exact role that discrimination plays in 
shaping risk and resilience to mental health in Nepal needs further, in-depth investigation. 
While all of the participants were exposed to the earthquakes by the virtue of being in 
Kathmandu during the earthquakes, their experiences and the impact that the unfolding events 
had on the participants were different. Results of this study show that higher percentages of 
participants with adverse mental health outcomes reported being exposed to damage to house, 
loss of property and injury among family members during the 2015 earthquakes. These events 
are known stressors in everyday life, especially among survivors of natural disasters. For 
example, in a study conducted in Taiwan after the 1999 earthquake, authors found that post-
traumatic stress disorder and psychiatric morbidity was associated with experiencing complete 
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property loss during the earthquake (Chen et al., 2007). There have been reports of lack of 
resources at the community level to rebuild in Nepal after the 2015 earthquakes. Access to 
reconstruction and renovation resources campaigns might alleviate some of the stress attributable 
to these factors.  
Results of the study reiterate that it is paramount that any discussion about mental health 
of youth in Kathmandu exposed to the 2015 earthquakes goes beyond the outcomes-based or 
only risk factors focused paradigm. Using the Life-Grid, this study identified the factors in life-
course of the participants that were indicative of risk and resilience with respect to mental health 
of youth in Nepal who were exposed to the 2015 earthquakes. Unlike any other study published 
till date, this study includes analysis of these factors both before and after the earthquakes in 
Nepal. Since conducting an experimental study to assess these variables would not be ethical, the 
comparative design used by the present study was a strong alternate in providing findings that 
helped understand the difference in risk and resilience profiles of the participants better.  
The study findings have some limitations. The study sample included students from only 
one college in Kathmandu. Thus, the results might not be generalizable to all college-attending 
youth exposed to the 2015 earthquakes. However, being the first study of its kind for Nepali 
earthquake exposed youth, the findings provide important insights about the lifetime of 
experiences, as well as earthquake-related experiences and impact of youth exposed to 2015 
earthquakes in Nepal. The source of information was youth alone. Future studies should use 
multiple sources of information such as parents, teachers, and health care providers and 
triangulate the results further. The tools were not pretested. However, the study tools were 
revised based the suggestions from a community panel.  
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Conclusion  
In this study, the difference between risk and resilience profiles of participants who did 
not have PTSD symptoms and depressive symptoms after the 2015 earthquakes (NPD group) 
were explored in comparison to those of participants who had either of the adverse mental health 
outcomes (PD group). Results indicated important variations in risk factors and resilience 
between these groups. While occurrence of natural disasters, such as earthquakes cannot be 
predicted, appropriate preparedness and mitigation guidelines and policies might improve post-
earthquake mental health outcomes by addressing potential risk and resilience factors as 
identified in this and similar studies. 
Implications for Public Health 
Research  
The mixed method approach of the present study was helpful in understanding the 
context and underlying phenomenon of risk and protective factors in post-earthquake Nepal. 
Since youth mental health is a complex phenomenon, future studies would benefit from the use 
of mixed-method approaches. The use of the Life Grid along with an interview guide helped 
solicit stronger narratives about the life events of participants in the present study. Future studies 
could use similar methods to compensate for the existing lack of baseline data for mental health. 
Additionally, understanding the role that being in a romantic relationship plays in mental health 
of youth might lead to innovative interventions to promote resilience in Nepali youth. Future 
studies could focus on analyzing these relationships more thoroughly. Research on the role 
parenting plays on mental health outcomes among youth is almost nonexistent (1999). Present 
study findings indicated that parental involvement could be protective factors against adverse 
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mental health outcomes post-earthquakes. Future studies can explore the role that family and 
other societal factors play into youth mental health.  
Practice  
For the participants of the study, a resilience-based training addressing the risk and 
resilience factors (avoiding or attenuating risks and enhancing or promoting resilience factors) 
would be beneficial. This could be done by the college administration with the help of local 
experts in Nepal. Establishing an office of student health and wellness within the college that 
provides comprehensive mental health services to the students might be beneficial. Such 
interventions might avoid progression into psychiatric morbidity and contribute to overall mental 
wellbeing. Study results indicate strong parental involvement as a protective factor against 
adverse mental health outcomes. Therefore, interventions aimed at preventing risk factors or 
promoting resilience should be inclusive of parents as well.  
Policy  
Study results indicated several factors could have worked as risk and protective factors 
for mental health of youth exposed to the 2015 earthquakes in Kathmandu. Some of these 
factors, such as the extent of exposure to trauma, inter-parental conflict and discrimination can 
have effects on health of youth that extend beyond metal health. For example, although not 
significant in the present study, exposure to trauma has been linked to tobacco, alcohol and illicit 
drug use. Additionally, although the government has incorporated mental health services into 
basic health services provided at the community level, there is little known about the delivery of 
services in the community. One of the reasons behind this might be the high stigma associated 
with mental health issues in Nepali community (Luitel et al., 2015). Taking this into 
consideration, the health policies formed at the local, regional and national level in Nepal need to 
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give more attention to mental health and the possible steps to decrease risk factors and cultivate 
resilience in this important population subgroup. Youth mental health needs to be understood 
through the lens of both risk and resilience and youth mental health services needs to be 
addressed with entire continuum of services, including health promotion, and primary prevention 
and not just provision of psychotropic medications. 
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Section 4: Additional Findings 
This section includes a description of additional findings from the dissertation study. The 
findings reported here were not included in the two previous sections.  
Temperament 
The participants’ temperament in their childhood, immediately after the earthquakes and 
in their current life was assessed using three questions. Their responses have been shown in 
Table 13.  
Table 13. Temperament and Temperament Change Among Participants. 
Questions Response options Percentage 
(%) 
How would you describe yourself as a child? Easily got along with other children and adults 26.4 
 Quiet and shy at the beginning but got along with 
others with time 
68.8 
 Quiet, shy and difficult to get along with others 3.2 
 Not quiet, not shy but difficult to get along with 
others 
1.6 
   
How would you describe yourself a month 
before the 2015 earthquakes? 
Easily got along with peers and adults 47.2 
Quiet and shy at the beginning but got along with 
others with time 
48.0 
Quiet, shy and difficult to get along with others 4.0 
Not quiet, not shy but difficult to get along with 
others 
0.8 
   
How would you describe yourself during the 
last 12 months? 
Easily got along with peers and adults 46.4 
Quiet and shy at the beginning but got along with 
others with time 
44.8 
Quiet, shy and difficult to get along with others 5.6 
Not quiet, not shy but difficult to get along with 
others 
3.2 
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Based on the responses, the percentage of participants who changed from shy 
temperament to easily getting along with peers and adults increased a month before the 
earthquake and did not change significantly after the earthquake. Interestingly, while a small 
difference, the percentage of participants who reported being difficult to get along with others 
decreased a month before the earthquake as compared to their childhood, this percentage again 
increased in their current life, as compared to their childhood.  
Mental and Behavioral Services 
Twenty percent of the participants reported that they had received any mental or 
behavioral health services (for example, counseling) before the 2015 earthquakes. The same 
proportion of participants reported having received similar services after the 2015 earthquakes as 
well.  
Parental Mental Health 
The majority of the participants (67.2%) reported that none of their parents had ever been 
diagnosed with mental illness. On the other hand, the proportion of participants reporting that 
both or only one parent had ever been diagnosed with mental illness was 6.4% and 4.8% 
respectively. The remaining 21.6% participants reported that they did not know whether their 
parents had ever been diagnosed with mental illness.  
Poverty and Opportunities 
10.4% of the participants reported that their family often or always had difficulty in 
making ends meet at the end of the month. Only 8% of the participants reported that they had 
never gotten the educational opportunities that they deserved so far.  Participants were hopeful 
about opportunities in the future as the majority responded “often” or “always” when asked if 
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they believed that they would get the educational opportunities they deserve in future (84.8%). 
Similarly, most participants believed that they would have enough opportunities for employment 
once they finish their education (78.4%). 
Experiences with Discrimination  
When asked if they had ever been discriminated because of caste/ethnicity, 8% of the 
participants reported being discriminated at least sometimes whereas 4.8% reported having 
experienced such discrimination in the past 12 months. Similarly, the lifetime prevalence of 
gender discrimination among participants was 10.4% whereas 6.4% of the participants reported 
experiencing gender discrimination in the past 12 months. Discrimination based on 
socioeconomic status was higher than gender-based discrimination. The prevalence of lifetime 
socioeconomic status discrimination was 23.2% whereas in the previous 12 months it stood at 20 
percent.   
Health Behaviors 
The majority of the participants reported not starting to smoke (84%), drink alcohol 
(85.6%), use marijuana (88%) since earthquake.  These participants had never been involved in 
such behaviors before the earthquakes either. Some participants reported either starting or 
increasing the frequency of cigarette smoking (9.6%), alcohol (7.2%) or marijuana (7.2%) use 
since the earthquakes.  
With regards to exercise, approximately 50% of the participants reported never exercising 
and not starting to exercise since the earthquakes. This was followed by participants who 
reported exercising the same amount after the earthquake as before (22.4%). The proportion of 
participants who reported starting exercising after the earthquake (12%) was approximately six 
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times higher than the participants who reported stopping to exercise since the earthquakes 
(1.6%).  With regards to brushing their teeth, the majority of the participants reported brushing 
their teeth as often after the earthquake as they did before the earthquakes (64%), followed by 
starting to brush their teeth regularly since the earthquakes (12.8%).  Similar to the trend in 
exercise, this proportion was approximately twice as compared to participants who reported 
stopping brushing teeth regularly since the earthquakes (1.6%).  
Presence of a Caring Adult (Other Than Parents/Family Members) 
When asked if they had at least one other adult in their school, neighborhood, or 
community who knows them well and who they could rely on for advice, 11.2% of the 
participants reported not having such figure ever in their life and 17.6% participants reported not 
having such adult in their life in the last 12 months.  
Neighborhood Safety and Positive Youth Development Opportunities 
The majority (92.9%) of the participants reported that their neighborhood was often or 
always a safe place to live in. When asked about the opportunities of positive youth 
development, 23.2% of the participants reported never participating in programs aimed at 
developing youth potential in their school/college/community/neighborhood in the last 15 years. 
This proportion increased to 30.4% when asked about their participation in such program in the 
last 12 months.    
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Section 5: Conclusions and Implications 
Conclusions 
In this dissertation research study, the mental health-related risk and resilience of youth 
who faced the 2015 earthquakes in Nepal was explored.  The study had two aims and was 
completed in manuscript format with one manuscript addressing each aim. Aim 1 was to 
describe the relationship between the extent of earthquake exposure to self-reported current 
depressive symptoms (outcome 1) and PTSD symptoms (outcome 2) among youth exposed as 
adolescents in post-earthquake Nepal. Aim 2 was to examine the perceived risk and resilience 
factors pertaining to mental health among youth exposed to the earthquake as adolescents in 
post-earthquake Nepal Manuscript 1 examined the association between extent of earthquake 
exposure and two adverse mental health outcomes: post-traumatic stress disorder (PTSD) 
symptoms and depressive symptoms, both measured with standardized scales. Manuscript 2 used 
a mixed-methods approach to compare the risk and resilience profiles of participants who were 
more likely to have PTSD symptoms and/or depressive symptoms with that of those who were 
less likely to have PTSD and/or depressive symptoms. 
Manuscript 1 tested the Aim 1 hypothesis that the extent of exposure is associated to 
adverse mental health outcomes, specifically PTSD and/or depressive symptoms. Manuscript 1 
showed there was statistically significant association between the extent of exposure and both of 
the adverse mental health outcomes (PTSD symptoms and depressive symptoms). However, 
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resilience, as measured by a standardized scale, had no statistically significant association with 
either of the two outcomes. This lack of association might exist because the Nepali version of the 
scale used to measure resilience, CD-RISC was standardized among people living with chronic 
pain due to spinal injury. Thus, our findings could suggest the parameters to measure resilience 
in earthquake-exposed youth might need to be different than the ones used in people with 
chronic pain, especially considering the triggering event is vastly different in nature and 
intensity. In addition, it is likely the study did not have enough power to observe a true 
association given the sample size. Therefore, a lack of statistical significance should not solely 
be interpreted as indicating that resilience does not play a role in determining whether 
individuals exposed to earthquakes develop adverse mental health outcomes. Overall, the 
findings of Manuscript 1 supported the hypothesis tested. 
Manuscript 2 addressed Aim 2 of the dissertation research study. The findings suggest 
that, among youth who were exposed to the earthquake as adolescents, the risk and resilience 
profile of those who experienced adverse mental health outcomes was different than that of those 
who did not. Some of the differences included having previously experienced non-earthquake-
related trauma in life, experiencing issues in romantic relationships, parental support and 
involvement (or lack thereof), inter-parental conflict, and experiences of discrimination.  
Theoretically, the dissertation research study was guided by The Common Risk and 
Protective Factors (CRPF) model (Fraser, 1997; Fraser et al., 2004). Given the findings of the 
study, CRPF was an appropriate model to guide this work as it provided flexibility in assessing 
risk and resilience factors that extended beyond individual level and were culturally relevant. 
Taken together, the findings, in the theoretical context, underscore the need for a comprehensive 
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approach among earthquake-exposed youth, one that addresses the previously identified risk and 
resilience components at multiple levels while at the same time addressing at the same time the 
mental health issues this population may experience. 
Integration of Findings Based on Aim 1 and Aim 2 
The overall aim of the dissertation research study was to examine risk and resilience factors 
related to mental health among youth, who were exposed to the 2015 earthquakes as adolescents, 
in post-earthquake Nepal. While Aim 1 explored the statistical association between extent of 
exposure to earthquake and two adverse mental health outcomes (PTSD symptoms and 
depressive symptoms), Aim 2 provided a more in-depth analysis of lifelong experiences and 
personal attributes that shape an individual’s risk and resilience profile and that might have acted 
as risk and protective factors.  
An individual’s previous experiences were explored by using the Life-Grid. The use of the 
Life-Grid helped in identifying factors that might have occurred in a participant’s early life but 
that may have had an impact on their risk and resilience profile.  
Overall, manuscript 1 and 2 findings support the idea that the extent of earthquake exposure 
is associated with selected adverse mental health outcomes in post-earthquake measurements. 
Such measurements included depressive and PTSD symptoms. 
Importantly, pre-earthquake life experiences may have an impact on risk and resilience 
profiles and, therefore, on the development of those selected adverse mental health outcomes. 
The findings might also be indicative that resilience is not a situation-specific characteristic, but 
rather interactions of events in life-long processes.  
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Implications for Public Health  
Research  
 The need for theory-driven, longitudinal studies in the field of disaster research has 
previously been acknowledged (Norris, Friedman, & Watson, 2002; Norris, Friedman, Watson, 
et al., 2002). This study was the first to apply the modified Common Risk and Protective Factors 
(mCRPF) model (Fraser et al., 2004) to understand post-disaster adolescent mental health 
outcomes and has the potential of changing the research paradigm on this topic. Although the 
proposed study is not truly longitudinal, the use of a Life-Grid helped in providing a longitudinal 
context.  
Findings from this study potentially serve as a basis for the development of explanatory 
pathways between risk/resilience factors and mental health outcomes. Guided by the mCRPF 
model, this study addressed risk and resilience factors at different ecological levels, including 
family systems and community level, a need that had been expressed before (Norris, Friedman, 
Watson, et al., 2002).  Results of the study helped understand ways in which resilience can be 
cultivated and supported and thus reduce participants’ vulnerability to disaster-induced trauma 
and traumatic life events in general, which can be useful for adolescents/youth in other similar 
cultural settings.  
Data collection for the dissertation research study occurred approximately four years 
post-earthquake. Disaster exposure may lead to mental health outcomes both in early stages and 
in the long-term (Norris, Friedman, Watson, et al., 2002).  However, there are only a few studies 
that have followed up adolescents more than two years after disasters. The present study 
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provided further information on the long-term impact of disaster exposure and thus filled an 
important gap in the literature (Goldmann & Galea, 2014).  
Assessing causal pathways between the identified risk and protective factors and the 
selected adverse mental health outcomes while assessing the role resilience plays in this 
relationship would be an important next step for future studies. Future studies could also further 
investigate which are the best parameters to include in resilience measurement among 
earthquake-exposed youth.  
Practice and Policy 
Participants were still in their adolescence when they were exposed to the 2015 
earthquakes. Adolescent health, in general, is still a neglected issue in public health practice in 
Nepal. For example, results of a cross-sectional survey carried out among a nationally 
representative sample of youth aged 10-24 years in Nepal indicated that only 70% had even 
heard about the government’s free health program and among them, only 57% had ever utilized 
such services (Ministry of Health, Government of Nepal, 2011).  
The National Adolescents Health and Development Strategy was adopted in Nepal in the 
year 2000. The strategy was almost completely geared towards adolescent sexual and 
reproductive health (SRH) in addition to creating/encouraging “adolescent friendly” health 
facilities (Department of Health Services, Government of Nepal, 2018). Thus, adolescent 
friendly services also tend to focus on sexual and reproductive health; mental health is not a 
priority. Similarly, although many development partners working in Nepal have included 
adolescent health as an area of focus, their programmatic focus mostly has been in adolescent 
sexual and reproductive health and nutrition, leaving mental health mostly unaddressed 
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(Department of Health Services, Government of Nepal, 2018). Subsequent programs on 
adolescents (for example National Adolescent Sexual and Reproductive Health Program, 2011) 
were focused also on sexual and reproductive health, which can be due, at least in part, to the 
strategy’s focus on SRH coupled with SRH funding from INGOs.  
As a welcomed change, the Nepal Health Sector Programme II, 2010 stated that mental 
health services would be added to the essential health care services package by 2015 and those 
services would be community-based. However, it also cautioned against major expansion of 
services due to the high cost per Disability Adjusted Life Years (DALY) associated to mental 
health interventions. The program also had a target of making 1,000 public health facilities 
“adolescent-friendly” by 2015. However, this term was meant specifically with reference to 
adolescent sexual and reproductive health and did not include adolescent mental health (Ministry 
of Health and Population, Government of Nepal, 2010). According to the Annual Health Report 
of the Department of Health Services in Nepal, all public health facilities have been providing 
health services to everyone, including adolescents, before they are equipped to become 
“adolescent-friendly” (Department of Health Services, Government of Nepal, 2018).  
 One could argue the mechanism that addresses mental health in the general population 
should be sufficient for improving youth and adolescent mental health, but such an argument 
does not hold ground considering the fact that these sub-groups of at-risk populations face 
numerous barriers to accessing health and mental health services. Health centers are typically 
open during work hours on weekdays, which coincides with school/college-time. Thus, any visit 
to the health center would mean taking a day off from school/college. The alternative would be 
going to private clinics, which are more expensive and not easily accessible. Furthermore, mental 
health is stigmatized in Nepal, making service utilization even more difficult and unlikely.  
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In summary, youth mental health does not have a specific home in current health system 
of Nepal, let alone post-disaster mental health issues. Thus, the present practice of public health 
in Nepal provides a piecemeal approach to mental health, which is problematic when issues such 
as youth mental health needs to be addressed.  
Results of the present study could support advocacy efforts to address mental health 
among adolescents and youth. For instance, one could advocate for including resilience-based 
activities in schools and colleges in Nepal as part of the school/college health program. Schools 
in Nepal have counselors who are trained in psychology. These professionals can be equipped to 
assess risk and resilience of adolescents in a regular basis. Risk factor identification and control 
coupled with resilience-building approaches informed by the evidence provided in this and other 
researchers could be a way to address mental health issues among youth in Nepal.  
In addition, school counselors can be trained to develop individual risk and resilience 
profiles, which can then be used to tailor interventions, especially under acute and significant 
stress such as that associated with major natural disasters like the 2015 earthquakes. The same 
provisions could be made for youth attending college. Students of clinical psychology, 
counseling and other related degrees could be assigned to schools and colleges as a part of their 
internship to provide mental health education and services. Another way in which the results of 
this study could be used in advocacy is in leveraging support for inclusion of youth mental health 
services in government primary health units, especially within the already existing ‘adolescent-
friendly’ health facilities. 
Public health practice in Nepal depends on a risk-based health system. The results of the 
present study provided important evidence to why resilience-based methods need to be 
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integrated, especially for adolescent mental health. Furthermore, since the model that was used in 
the study provides a balanced resilience-based positive approach of looking at adolescent mental 
health, it can be expected that it will be more conducive to garnering support from concerned 
stakeholders to develop targeted interventions.  
The findings of this dissertation research study could potentially be useful in developing 
interventions aimed at promoting mental health of college-attending youth, especially those 
exposed to the 2015 earthquakes in Nepal. While the limited generalizability of study findings 
demands that intervention be limited to the population that was sampled, interventions to 
promote resilience can be implemented among broader youth population of Kathmandu, 
regardless of their exposure to earthquakes. This is important, especially considering the fact that 
resilience can be used by young population to cope with difficult situations and challenges in 
their lives such as stress related to academic performance. 
Limitations and Strengths 
The lack of a nationally representative epidemiological survey related to mental health in 
Nepal limited the availability of baseline data. In the absence of data about mental health pre-
earthquakes, it was difficult to disentangle the effects of earthquakes with the responses brought 
about by daily stressors in life. Thus, in the present study, participants were retrospectively asked 
about their mental health condition prior to and after the 2015 earthquakes. In doing so, since the 
earthquakes occurred in 2015 but data collection began in 2019, recall bias may have affected the 
measurement of PTSD symptoms and depressive symptoms before the 2015 earthquakes. 
Nonetheless, the use of the Life-Grid during data collection in Phase 2 helped participants situate 
events (and their impact) in the right chronological order. Thus, our results provide important 
 
 89
information regarding pre- and post-earthquake mental health issues in Nepali youth exposed to 
the 2015 earthquakes.   
Our limited sample size may have had an impact in the power of the study. However, we 
were able to observe a statistically significant association between extend of earthquake exposure 
and selected adverse mental health outcomes. The associations between certain risk and 
protective factors with the two selected adverse mental health outcomes were not statistically 
significant. However, our findings reveal important trends that, when taken together with the rich 
qualitative data from in-depth interviews, provide an insight on how such factors may be 
associated with the selected outcomes, especially through risk and resilience profiles.   
There is a possibility that the youth who suffered the worst mental health outcomes 
discontinued studies and thus, were not represented in the present study. In that case, the 
participants of the present study would be higher functioning as compared to the ones who did 
not enroll in college or dropped out. Even in that case, the present dissertation study provided 
important information about youth mental health in post-disaster Nepal.  
The participants for the study were sampled from one institution in Kathmandu. This limits 
the generalizability of study findings. The selected institution catered to middle-income families 
and had the student body was diverse, in terms of their place of birth, caste/ethnicity, religion 
and other socio-demographic variables. This diversity supported representativeness of the study 
findings. Additionally, self-report of the participants was the only source of information for the 
present study. Future studies would benefit from include multiple sources of information such as 
patents, teachers and peers.  
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These studies have several strong points. While there were a few studies assessing the 
prevalence of PTSD symptoms and depressive symptoms in post-earthquake Nepal, this study 
was the first study to assess the association between extent of exposure and the selected adverse 
mental health outcomes in post-earthquake Nepal. This was also the first study to use mixed-
method approach to investigate this topic. In addition, this is the first study to measure adverse 
mental health outcomes in the long-term (i.e. four years post-earthquake exposure), at least in 
Nepal.  
Additionally, this was the first study to focus on experiences of youth who were exposed 
during their adolescence. The focus on resilience and not just risk factors in Nepali youth made 
this study unique as compared to other published literature to date. This was the first study to use 
the Life-Grid in combination with interview guide in studies focused on mental health in post-
earthquake Nepal. The use of the Life-Grid helped enriched in-depth interviews by eliciting 
information about events that happened at different life points, starting from a very young age. 
Another important strength was the use of “its complicated” as an option while asking 
participants about their romantic relationship status. This option provided relatively new 
information about the role relationships might play in mental health issues among earthquake-
exposed youth in Nepal. These findings also pointed to a new avenue for further research and 
intervention-development.  
In conclusion, the findings of this dissertation research study revealed that the extent of 
exposure to earthquake is associated with depressive symptoms and PTSD symptoms. It also 
further elucidated the role of different factors at individual, family and environmental level that 
potentially work as risk or protective/resilience factors in determining the mental health status of 
earthquake-exposed, college-attending youth in Nepal.  
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Appendix A: Literature Review 
Youth Exposed to Disasters and their Mental Health: Literature Review 
  Natural and unnatural disasters continue to occur worldwide. Therefore, it is crucial to 
study their effects on children and adolescents. A review of the literature regarding mental health 
of children and adolescents, their mental health after exposure to trauma, in general, and to 
natural and unnatural disasters, in particular, will be provided in the following paragraphs.  
Mental Health of Children and Adolescents 
Mental health issues, namely depressive disorders, conduct discords, anxiety disorders, 
and migraine, ranked third, fourth, sixth and seventh, respectively, as causes of years lost due to 
disability (YLDs) among minors aged 10-14 years globally in 2013. The first three also ranked 
fourth, fifth and ninth, respectively, as causes of disability adjusted life years (DALYs) among 
the same age group in 2013 (Mokdad et al., 2016). For adolescents aged 15-19 years, these 
conditions ranked among the top ten causes for YLDs and DALYs, except for migraine in 
DALYs. These mental health issues have been consistently among the top ten causes of YLDs 
and DALYs in 10-19  year olds since 1990s (Mokdad et al., 2016). Moreover, mental health 
issues might be induced or exacerbated after traumatic experiences, including natural (i.e., 
including earthquakes, volcano eruptions, tsunamis, etc.) and unnatural [war, terrorist attacks, 
abuse or neglect] disasters.  
Exposure to trauma in general among children and adolescents is a public health concern 
as there is growing evidence that it can affect normal functioning and development (Pynoos, 
Steinberg, & Piacentini, 1999). Similarly, exposure to trauman may have adverse physical 
health, mental health and social consequences (Briggs et al., 2013; Clark, Thatcher, & Martin, 
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2010). Traumatic events can include: 1) natural disasters (e.g. earthquake, landslide, hurricanes); 
2) man-made disasters (e.g. arson, terrorism, war); and, 3) other adverse events such as child 
abuse (physical, mental and sexual), loss or impairment of caregiver, accidental or violent death 
of a loved one or any other life-threatening illness or injuries to self (Briggs et al., 2013). In the 
United States (U.S.) alone, 25%-61% of children and adolescents are reported to have been 
exposed to at least one such potentially traumatic event (Briggs et al., 2013; Finkelhor, Ormrod, 
& Turner, 2009) which may have adverse mental health impact. For example, children who were 
sexually abused have been reported to consistently show more symptoms of Post-Traumatic 
Stress Disorder (PTSD) as compared to their non-abused counterparts (Kendall-Tackett, 
Williams, & Finkelhor, 1993).  
Exposure to Disaster  
Mental health issues are frequent among survivors of natural disasters (Galea et al., 2005; 
Xie et al., 2017). Considering the fact that the brain is still developing at early ages (Casey et al., 
2000), the potential effects of disaster exposure among children/adolescents warrant further 
study and interventions. For instance, the effect of natural disasters on child/adolescent mental 
health is more severe than of unnatural ones, especially because they are more likely to occur 
rapidly (Celebi Oncu & Wise, 2010; Durkin et al., 1993). Therefore, natural disasters are also 
more likely than unnatural disasters to cause trauma (Azarian et al., 1996; Celebi Oncu & Wise, 
2010; Durkin et al., 1993).  
Exposure to Trauma and Disaster: Mental Health Outcomes Studied  
For child and adolescent trauma in general,  PTSD has been extensively studied as an 
outcome (Tolin & Foa, 2006). In addition, multiple studies have shown a correlation between 
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children and adolescents living in violent communities and substance use, anxiety, depression, 
and violent behavior  (Cooley-Quille, Boyd, Frantz, & Walsh, 2001; Cooley-Strickland et al., 
2009; Singer, Anglin, Song, & Lunghofer, 1995). Similarly, significant associations have been 
found between racial discrimination and adverse mental health outcomes such as depression or 
depressive symptoms, anger and low self-esteem among African-American children and 
adolescents in the U.S. (Prelow, Danoff‐Burg, Swenson, & Pulgiano, 2004; Simons et al., 2002).  
Exposure to disaster (natural and unnatural) has been associated with PTSD symptoms 
(Catani et al., 2010; Fernando et al., 2010; Goenjian, 1993; Jones et al., 1994; Pynoos et al., 
1993; Yang et al., 2014; Zhou et al., 2016), depression or depressive symptoms (Becker-Blease 
et al., 2010; Fernando et al., 2010; Ye et al., 2014), anxiety (Becker-Blease et al., 2010; 
Fernando et al., 2010) and other psychopathologies (e.g. anger, aggression, adaptation, 
psychosocial adjustment).  
In the seminal work by Norris et al (2002), authors reviewed 160 studies published 
between 1981 and 2001 on post-disaster mental health, among which 27 studies included school-
aged children and adolescents. Of these, 18 were conducted in the U.S., six in other developed 
countries, and three in developing countries. Outcomes were classified into six categories: 1) 
specific psychological problems; 2) nonspecific distress; 3) health problems; 4) problems in 
living; 5) psychosocial resource loss; and 6) problems of youth. In these studies, PTSD 
(measured by the Children’s PTSD-Reaction Index [CPTSD-RI]) was the most assessed specific 
psychological problem. Problems specific to youth included clinginess, dependence, refusing to 
sleep alone, temper tantrums, aggressive behavior, incontinence, hyperactivity, and separation 
anxiety (for younger children). Disaster-related increase in minor deviance and delinquency were 
observed among adolescents. In terms of psychopathology rates, children and adolescents were 
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more likely (p<0.05) to be categorized either as severe or very severe (rates >25%). Similarly, 
children and adolescents in developing countries were more likely (78%) to be classified as 
severe or very severe (p < 0.001) (Norris, Friedman, Watson, et al., 2002).   
Exposure to Trauma and Disaster: Time from Exposure to Outcome Measurement 
The majority of studies conducted among children/adolescents between 1981-2001 were 
cross-sectional and most of the few prospective cohort studies included only one follow-up data 
point, thus, limiting their ability to study the impact of time on outcome development. For 
instance, earthquake exposure among children in Turkey resulted in continued expression of 
negative thoughts two years after the event (Celebi Oncu & Wise, 2010). Similarly, at 11 months 
post-event, anxiety and somatic domains of the PTSD symptoms were correlated with exposure 
severity among post-tsunami survivors in Tamil Nadu, India (Vijayakumar et al., 2006). 
Nonetheless, the severity of outcomes among children and adolescents seemed to vary according 
to the level of impact of the disaster and the time since exposure. Although symptoms decreased 
over time in most cases, (Asarnow et al., 1999; Bradburn, 1991; Garrison et al., 1995; Gleser et 
al., 1981; Annette M La Greca et al., 1996; Norris, Friedman, Watson, et al., 2002; Pfefferbaum 
et al., 2000; Shaw et al., 1995; Warheit et al., 1996) residual effect even 17 years after the 
disaster could be observed (Green et al., 1994).  
More recent studies have provided follow-up data for multiple time points. In these 
studies, the effects of disaster exposure on mental health decreases as time elapsed since 
exposure increases (Green et al., 1994; Annette M La Greca et al., 1996; Nader, Pynoos, 
Fairbanks, & Frederick, 1990; Norris, Friedman, Watson, et al., 2002; Shaw et al., 1995). For 
instance, after the Lushan earthquake (7.0 Richter scale) in China, the prevalence PTSD among 
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exposed children was estimated to be 16.2% at 2 months, 15.7% at 6 months and 10.2% at 12 
months (Zhou et al., 2016).  
Similarly, the prevalence of serious emotional disturbances (SED) among youth (4-17 
years) exposed to Hurricane Katrina increased to 15.1% (at 18-27 months post-disaster) from 
their pre-disaster levels (4.2%) before decreasing to 11.5% at 36-39 months post-hurricane. 
Further analysis by level of exposure showed that changes in post-exposure SED prevalence 
were only statistically significant among those moderately exposed (reduced from 16.8% at 12 
months to 6.5% at 18 months). This stratification of youth based on exposure level provided 
important insight on the relationship between disaster exposure and mental health outcomes 
(McLaughlin et al., 2010). However, data was obtained solely through parents report and thus 
might have been biased by parents’ personal experiences. Additionally, the first data collection 
point was 18-27 months post-hurricane, raising concerns of recall bias. In another study, Post-
hurricane Katrina PTSD and depressive symptoms prevalence measured 2 and 3 years after the 
event decreased over time (p < 0.05) with adversity and perceived life stressors predicting the 
outcome trajectories (Kronenberg et al., 2010).  
Finally, children and adolescents diagnosed with post-disaster PTSD performed worse 
than disaster-exposed non-PTSD controls on day-to-day tasks at four months after the 8.0 
earthquake in Sichuan, China (p < 0.05). However, these differences disappeared by 12 months 
post-event (Yang et al., 2014). 
Contrary to this perceived “time heals” phenomenon, the prevalence of depressive 
symptoms among earthquake adolescent survivors in Wenchuan, China increased between 
months 8 and 12 (from 27.4% to 41%). Additionally, the prevalence also increased between 
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months18 and 24 (from 31.9% to 38.3%). This trend was described by authors as “anniversary 
reaction” (Ye et al., 2014).  
In summary, there is evidence of decrease in symptoms over time among child/adolescent 
disaster survivors. However, adverse mental health outcomes have been shown to persist among 
child/adolescent survivors even after long periods of time from disaster exposure. 
“Multiplicity” of Exposure and Risk  
Compared to single trauma exposure, exposure to multiple traumatic experiences might 
be related to increasingly more adverse mental health outcomes among children and adolescent. 
Children exposed to “complex” trauma are at higher risk of additive impairment and facing 
additional trauma later in life as compared to children with single trauma exposure (Cook et al., 
2005; Heim et al., 2010).  For example, in a study of 17,337  primary care adult patients in San 
Diego, the prevalence of at least one suicide attempt was higher among adults who were abused 
during childhood compared to those without adverse child experiences (3.8% vs. 1.1%, 
respectively) (Dube et al., 2001). 
The impact of daily stressors and multiple exposures, which might have mediating effect 
on the associations between exposure and outcome and are often not captured by scales 
developed in the Western world, must be assessed when studying post-disaster child/adolescent 
mental health (Fernando et al., 2010). The relationship between trauma and mental health 
outcomes becomes even more complex when multiple exposures are involved. For example, in 
Sri Lanka, shortly after the 2001 ceasefire, 25% of children and adolescent in Vanni were 
diagnosed with PTSD (Elbert et al., 2009). In 2003, in a follow-up study in another similar area, 
the prevalence rate of PTSD was 18% (Catani et al., 2010). Then, in 2004, a powerful tsunami 
 
 114
hit the region, and the PTSD prevalence was 30.4%, which was considered “exceptionally high” 
(Catani, Jacob, Schauer, Kohila, & Neuner, 2008). The latter study also included family violence 
as another traumatic exposure in an attempt to understand the complex relationship between 
trauma and adverse mental health outcomes. The authors found that paternal alcohol use and 
exposure to war combined were strong predictors of violence at home, which, in turn, was 
related to PTSD (Catani et al., 2008). Indicative of potential mediation or suppression, the data 
needed further analysis. 
The complex relationship between daily stressors, multiplicity of risk, and adverse mental 
health outcomes was further confirmed by another study showing that exposure to war (N=270, 
β=-0.17, p=0.02), tsunami (N=397, β= -0.17, p=0.0002), and family violence (N=397, β= -0.26, 
p<0.001) adversely affected positive adaptation of children and adolescents. The authors 
acknowledged the “multiplicity of risk” and recommended the extent of trauma due to multiple 
events be measured, and its potential relationship with adverse mental health outcomes be 
addressed among children and adolescents (Catani et al., 2010).  Finally, daily stressors were 
found to mediate the association between war and tsunami exposure with PTSD among Sri 
Lankan youth (result of Sobel test, z= 5.33, p<0.001) (Fernando et al., 2010).   
It is important that studies assessing the mental health effects of exposure to disaster 
among children and adolescents are not just focused on determining association, but they also 
include a measure of the frequency or level of exposure. In a study conducted to assess the 
relationship between exposure to disaster, victimization and mental health outcomes among a 
representative sample of children aged 2-17 years in the U.S, almost 14% reported lifetime 
exposure to disaster (i.e. natural and unnatural) and over 4% reported experiencing it in the last 
year. These exposures were significantly associated with victimization, which included 
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maltreatment, sexual and physical abuse, neglect, domestic violence, and other crimes. 
Victimization was in turn found to be associated with depression (Becker-Blease et al., 2010).  
Unnatural disasters can also impart a significant toll on mental health among youth. 
Former Sierra Leone child soldiers (aged 10-18 years) who had either killed or wounded people 
had increased levels of hostility, whereas the survivors of rape had increased levels of hostility 
and anxiety. Interestingly, these survivors also were reported to have higher confidence and pro-
social attitudes when followed up two years later. The authors found protective factors, namely 
staying in school and community acceptance, to be associated with higher confidence and 
prosocial attitudes. This was the first study to prospectively assess both risk and protective 
factors related to adjustment of former child soldiers (Betancourt et al., 2010). Similarly, a study 
conducted in Kenya compared the adjustment difficulties among children in pre and post- 
conflict scenarios. A positive association between severity of exposure to decreased pro-social 
behavior and increased aggression was observed (Kithakye, Morris, Terranova, & Myers, 2010).  
Linkage of Parental Exposure/Mental Health to Child/Adolescent Mental Health  
Parental exposure and pre-disaster mental health status may play a significant role in 
explaining the association between disaster exposure and mental health outcomes among youth. 
A study by the Department of Education in the aftermath of the 9/11 attacks indicated that 
children of parents who were evacuated first from the World Trade Center and those of the First 
Responders had higher rates of mental health problems (probable PTSD, probable separation 
anxiety and probable agoraphobia) as compared to others (Hoven et al., 2005). Another post-9/11 
study showed that children whose mothers had both depression and PTSD had higher rates of 
aggressive behavioral problems (RR=11) and were emotionally reactive (RR= 5.9), indicating 
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that risk factors among mothers should be studied while assessing children’s exposure to 
trauma/disaster and possible post-trauma/disaster mental health outcomes (Chemtob et al., 2010).  
On the contrary, 9/11 exposure accounted for very little variance in depression symptoms 
among youth and PTSD among their mothers. This reduced variance could be attributed to the 
long time lag between the actual event and the data collection period (15 months in average). In 
addition, community violence was a stronger predictor of adverse mental health outcomes. 
According to the authors, researchers need to consider everyday life stressors when studying 
mental health effects of disasters among youth (Gershoff, Aber, Ware, & Kotler, 2010).  
Resilience and Post-Traumatic growth  
Not all children and adolescents who are exposed to traumatic events in general develop 
adverse mental health outcomes, which highlights the importance of protective factors. The 
presence of a stable and safeguarding caregiver, parent or guardian is one of the most important 
protective factors against adverse mental health outcomes in children and adolescents both 
exposed and unexposed to trauma (Heim et al., 2010).  In a prospective cohort study conducted 
in the U.K. among 571 adolescents, only a significant minority proportion of sexually abused 
participants (14/44) did not have any adverse mental health outcome as adults. Their resilience 
was attributed to their quality of love and personality style in adult life, peer relationships during 
adolescence and perceived parental care (Collishaw et al., 2007).  
In another prospective cohort study conducted in the U.S. Midwest, children exposed 
(n=908) and unexposed (n=667) to abuse or neglect were followed for four years. A significant 
proportion of the children who had faced abuse or neglect (48%) did not meet the criteria for a 
diagnosable mental disorder in adulthood (McGloin & Widom, 2001). The authors 
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conceptualized “resilience” as proper functioning in eight different domains (employment, no 
homelessness, high school graduation, social activity, no psychiatric disorder, no substance 
abuse, no arrest and no self-reported violence) and stated that resilience should be understood 
within the dynamic process of child and adolescent development. Despite their definition being 
appropriate for adult life measurements, using all eight domains as criteria for resilience would 
not be appropriate in terms of children and adolescents. For example, being employed while 
indicative of proper functioning among adults could as well be indicative of improper 
functioning among children and adolescents.    
One of the mostly cited definitions of resilience is that of the “dynamic process of 
positive adaptation” despite the presence of significant adversity (Kim-Cohen, 2007; Luthar, 
Cicchetti, & Becker, 2000; Rutter, 1985). In the context of the effects of disaster exposure on 
children and adolescents, multiple authors mention that more focus needs to be paid to resilience 
and recovery, in addition to risk and mitigation, even if they themselves did not include these 
concepts in their research (Ager, Stark, Akesson, & Boothby, 2010; Kronenberg et al., 2010).  
Since conceptualizing resilience has been challenging, its measurement is also quite 
rudimentary. Ye et al (2014) measured resilience among adolescents (N=1573) using the 
standardized Resilience Scale, (Wagnild & Young, 1993) which is based upon acceptance of 
self, acceptance of life, and personal competence. After controlling for depressive symptoms at 
previous stages, the risk of depressive symptoms two years post-earthquake significantly 
increased for individuals with low levels of resilience (OR = 9.40-13.69). Klasen et al (2010) 
used the term “post-traumatic resilience” (PTR) to mean the absence of any psychological 
pathology after exposure to severe trauma. Almost a quarter (27.6%) of former Ugandan child 
soldiers exhibited PTR, which was found to be significantly associated with higher perceived 
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spiritual support, better socio-economic conditions, and with lower exposure to known risk 
factors such as motivation to seek revenge, domestic violence, and feeling of guilt. Contradicting 
previous findings, the severity of exposure to trauma was not associated with post-traumatic 
outcomes and the authors recommended that future research assess whether a dose-response 
relationship does not apply beyond a yet undefined traumatic threshold (Klasen et al., 2010).  
Kilmer and Gil-Rivas (2010), described post-traumatic growth as a positive change 
resulting from exposure to trauma after studying mental health outcomes among children 
exposed to Hurricane Katrina. Positive reframing coping advise given by caregivers played an 
important role in post-traumatic growth among children measured one year post-event (Kilmer & 
Gil-Rivas, 2010).  
Another study found that resilience was a salient theme in interviews conducted among 
Haitian adolescents who were temporarily separated from their parents during immigration. 
Similarly, participants did not have severe psychological issues despite their separation from 
parents (Stewart, 2008). 
The Interest in Biological Markers 
Researchers have been increasingly interested in understanding individual differences in 
trauma responses by looking at neurobiological correlates of resilience and PTSD (Yehuda & 
Flory, 2007). Prediction models that include biological correlates for negative reactions among 
disaster exposed children and adolescents are also being developed (Weems, 2015). For 
example, Vigil, Geary, Granger and Flinn (2010) observed that Katrina hurricane-exposed 
adolescents had lower cortisol levels (suggesting habituation to chronic stress exposure) and 
higher levels of acute stress reactivity (suggesting daily stressors in their lives). Despite the 
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increased interest in biological markers, there is little empirical evidence available. In addition, 
these markers are beyond the scope of current behavioral studies of risk and resilience among 
children and adolescents (Klasen et al., 2010). The proposed study will not include such markers.   
Age and Gender  
Age and gender might be important factors to consider in the study of post-disaster/post-
trauma mental health. A recent meta-analysis showed that females are less likely to be exposed 
to traumatic events but more likely to meet criteria for PTSD diagnosis. However, the majority 
of those studies were conducted among adult participants (Tolin & Foa, 2006). The role of 
gender in mental health outcomes among children and adolescents exposed to natural and 
unnatural disasters is more complex because of the type of exposure, how it affects females, how 
they interpret it and finally whether and if it gets reported (Masten & Narayan, 2012). In general, 
females report more post-traumatic symptoms (Masten & Osofsky, 2010), depression (Vigil, 
Geary, Granger, & Flinn, 2010) and distress (Furr, Comer, Edmunds, & Kendall, 2010) as 
compared to males. However, more studies are required to further dissect this complex 
relationship.  
Concerning age, older children and adolescents have usually higher trauma exposure due 
to increased mobility and use of mass or social media or just because they are more aware of 
their exposure (Becker-Blease et al., 2010; Masten & Narayan, 2012; Masten & Osofsky, 2010). 
In addition, age has also been found to be associated with post-disaster (both natural and 
unnatural) child/adolescent mental health outcomes. For example, younger children who are 
separated from parents during disasters are more likely than older kids to exhibit acute distress 
(Masten & Narayan, 2012; Stewart, 2008). The outcome could depend on whether the exposure 
happened during a “sensitive period” in the individual’s development. Although studies currently 
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suggest that age is associated with adverse mental health outcomes among children and 
adolescents exposed to trauma in general and also specifically to disasters, the underpinning of 
this association is rather complex and will require further analysis (Masten & Narayan, 2012).  
The Experience from Nepal  
Mental health in Nepal attracts little attention, low funding (Mishra, Neupane, Bhandari, 
Khanal, & Kallestrup, 2015), and is associated with high stigma. Negative life events and 
psychological trauma are usually blamed on “karma” (result of sins of the past), adverse spiritual 
or supernatural events or active conflict (Kohrt & Hruschka, 2010). There is very little 
documented evidence on mental health of children and adolescents in Nepal.  
That situation has not changed since the disastrous earthquakes approximately four years 
ago. A series of earthquakes struck Nepal in 2015 and it is estimated that over 8 million people 
were affected (Simkhada et al., 2015) including approximately 1.7 million children (K. Thapa, 
2015), over 100,000 injured people and more than 9,000 fatalities (Simkhada et al., 2015). In 
2013, the national prevalence of depression among Nepalese adults was estimated to be 11.7% 
(Risal et al., 2016). A study conducted four months post-event in three earthquake-affected 
districts found that depression, anxiety, PTSD and alcohol use scores were higher than the 
recommended cutoff points in 34.2%, 33.8%, 5.2% and 20.4% of residents, respectively (Kane et 
al., 2017). While this study provides a significant insight on the mental health condition of 
people in areas most affected by the earthquake the study did not include participants <16 years 
of age. Another study conducted a year after the earthquakes in two earthquake-affected districts 
found that the prevalence of post-traumatic stress symptoms and depressive symptoms were 
higher among adolescents in Sindhupalchowk as compared to those in Kathmandu (39.5% and 
10.7%  for PTSS and 40.4% and 23.2% for depression symptoms respectively). The participants 
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were 11-17 years old (Silwal et al., 2018). However, mental health status of youth who were 
exposed to the earthquakes in Nepal remains unknown.   
Nonetheless, there are a few pre-earthquake Nepal studies that assessed the mental health 
of children and adolescents. Emotional and behavioral problems (prevalence=23%) have been 
reported among children who were homeless in Nepal (Ojha, Ma, Chapagain, & Tulachan, 
2013). Similarly, child soldiers (<18 years) who returned home had significantly higher odds of 
suffering from PTSD, depression, psychological difficulties and functional impairment than their 
non-conscripted counterparts (p<0.05) (Kohrt et al., 2008). Another study found both individual 
level (lack of education and exposure to bombing or torture) and family level (lower caste, 
physical abuse and living in a joint family) factors were significant predictors of poor 
psychological outcomes such as PTSD, depression, functional impairment and reintegration into 
the society (Cummings, Goeke-Morey, Schermerhorn, Merrilees, & Cairns, 2009). At the 
community level, living in a high caste Hindu community was significant predictor of lower 
support for reintegration (Kohrt et al., 2010).  
There has been no study directly assessing resilience among adolescents in Nepal, 
especially in post-disaster scenario. However, there is some evidence of the presence of factors 
indicative of risk processes among adolescents. For example, prevalence of depressive 
symptoms, lower self-esteem, and lower quality of life was higher among adolescents whose 
parents had leprosy (Yamaguchi, Poudel, & Jimba, 2013).  Another study found that 36.1% of 
surveyed female adolescents had faced gender-based violence (GBV) at home, a staggering 
95.5% of whom had faced psychological violence, 39.4% faced economic violence, 31.8% faced 
physical violence and 6.1% faced sexual violence. Unfortunately, for unmarried female 
adolescents, the perpetrators of violence were often parents or other family members (Paudel, 
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2007). Restrictive gender norms have historically given Nepalese adolescent girls reduced access 
to education and economic opportunities (Waszak, Thapa, & Davey, 2003).  
Absence of studies indicating resilience in adolescents should not be confused with 
absence of resilience itself. This might just be a reflection of the research paradigm in adolescent 
health, which, just like in other disciplines, used to be and continues to be more risk-focused.  
Strengths and Weaknesses of the Existing Literature  
Interest in studying mental health of children and adolescents exposed to trauma/disaster 
has recently increased. An analysis of the strengths and weaknesses in the existing literature is 
needed.  
Strengths. Although the majority of studies continue to be cross-sectional, the field has 
increasingly adopted research focused on the trajectory of risk exposure and resilience. Similarly, 
prospective studies to evaluate mental health outcomes and resilience are consistently more 
frequent (Betancourt et al., 2010; Kilmer & Gil-Rivas, 2010; Kithakye et al., 2010; Kronenberg 
et al., 2010; Yang et al., 2014; Zhou et al., 2016). In addition, published literature on this topic is 
global in scope, more so than in other public health areas. Very few replicable studies are 
available due to differences in scales. Studies focusing on children and adolescents after both 
natural and unnatural disasters have helped in understanding the effects of exposure, leading 
some to recommend assessing their “syndemic” nature (de Jong et al., 2015), an approach not 
usually used in this context. As disasters become undesirably more frequent (for example 
international terrorism or flu pandemics), the studies assessing their effects on children and 
adolescents have increased in frequency, even if not at the same rate (Masten & Osofsky, 2010).   
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Weaknesses. The lack of baseline data continues to limit the conclusions researchers can reach 
on post-disaster child/adolescent mental health. In fact, only few studies include baseline data 
(Kithakye et al., 2010) with most research being cross-sectional in nature or including 
longitudinal assessments beginning during post-disaster period. Some researchers have tried to 
curb this limitation by using age and sex-matched comparison groups, however, this has its own 
set of limitations. Oftentimes, information about exposure of controls to (other) disasters was not 
assessed, which possibly makes comparisons biased (Celebi Oncu & Wise, 2010; Vigil et al., 
2010). In other times, controls come from the exposed area but are identified by the participants 
as their matched controls, which also bias the results. In addition, follow-up periods are not 
consistent which impairs cross-studies comparisons.  
With few exceptions (for example (Becker-Blease et al., 2010), studies use convenient 
sampling (Fernando et al., 2010; Zhou et al., 2016). Selection bias might also be present as most 
participants are sampled from schools. School-going minors might be more likely to seek mental 
health services (Tegethoff, Stalujanis, Belardi, & Meinlschmidt, 2014). Thus, results might not 
be representative of out-of-school children, who usually live in more vulnerable conditions.  
While most studies report on mental health outcomes such as PTSD, depressive 
symptoms and anxiety, the scales used are mostly screening scales and only a handful had the 
diagnosis confirmed by a trained professional (Yang et al., 2014) or followed the established 
criteria for clinical diagnosis. Given the lack of trained professionals in disaster scenarios, the 
use of screening tools is an advantage for researchers but it may lead to misclassifications and 
wrong estimations. Additionally, the use of different scales and tools that were not cross-
culturally validated for international settings may impair validity (Masten & Osofsky, 2010).   
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Source of information might also represent limitations. A review of 22 studies in the U.S. 
found that parents’ report-based studies failed to identify the high levels of PTSD found in 
studies using child reports. Thus, it is recommended that post-disaster child/adolescent mental 
health studies include child reports (Mercuri & Angelique, 2004). Nonetheless, the majority of 
field studies still include proxy reports (i.e. parents/caretakers or teachers) (McLaughlin et al., 
2010; Yang et al., 2014) 
Knowledge Gaps and Opportunities for Adding to the Literature  
While almost all prospective studies included in this review showed that adverse mental 
health outcomes, namely PTSD prevalence, decreased over time among children and adolescents 
exposed to a disaster, only a few (for example (Zhou et al., 2016) assessed possible reasons for 
this trend. Although it is important to confirm this decreasing trend, future studies should also 
aim at answering the “why” behind it. Additionally, factors that enable this progression need 
further research. Such findings would help to improve understanding risk and resilience 
pathways of adolescents exposed to disasters.  
The study of resilience among disaster exposed adolescents is another topic insufficiently 
studied. The conceptualization of resilience as a dynamic process warrants assessing it not just 
right after exposure but rather in the context of a life-time perspective. Also, there is need to 
move beyond studying individuals’ psychological characteristics as indicative of resilience. 
Moreover, resilience should be assessed not only as the presence or absence of a factor but as the 
process individuals undergo or the experiences they had to get to that state (Rutter, 2007). Most 
of the studies are quantitative in nature, focused either on risk (the majority) or protective (only a 
few) factors of post-disaster child/adolescent mental health. The difference in risk and resilience 
profiles over the life course of adolescents has not yet been qualitatively studied. Qualitative 
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approaches to solicit deeper insights would provide new insights. A mixed-method study 
addressing both the variables and the mechanisms responsible for risk and resilience would 
contribute significantly to the scientific discussion on this topic (Rutter, 2007).  
Broad cultural constructs affect both risk perception and resilience. For example, the fact 
that PTSD criteria is not met should not be interpreted as absence of PTSD in Nepal because this 
might be a reflection of differences in the terms that are culturally correct to express trauma 
(Kohrt & Hruschka, 2010). Therefore, researchers addressing risk and resilience should have an 
open, culturally relevant perspective when answering questions such as: how do adverse mental 
health outcomes manifest in different cultural contexts OR what are the perceptions towards 
trauma as perceived by children and adolescents? Future studies should add to existing literature 
of culture-specific risk and resilience by using culturally and linguistically validated measures. 
Multiplicity of risks related to post-disaster child/adolescent mental health is another area 
that needs more research. Only few studies have attempted to assess the inherent complexity of 
concomitant, multiple risk exposures in (post) disaster settings (Fernando et al., 2010). Future 
studies need to include the possibility of exposure to other risks/trauma (for example daily 
stressors or violence) while assessing post-disaster child/adolescent mental health.  
Current literature provides conflicting and incomplete evidence related to the role gender 
and age play in post-disaster child/adolescent mental health. Some key unanswered questions 
include whether gender is a confounder/modifier in post-disaster adolescent mental health and 
how gender affects post-disaster perception, interpretation and reporting of risk and resilience. 
These interactions need in-depth analysis in future studies. In addition, the developmental 
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process specific to child/adolescents in different cultural settings, especially as it relates to their 
“sensitive period” and subsequent risk/resilience pathway needs further consideration.   
With increasing evidence of inter-generational effects of trauma exposure on mental 
health (Yehuda, Bell, Bierer, & Schmeidler, 2008), there is an increasing push to focus on 
intergenerational effects of disaster on the mental health of children and adolescents. Future 
studies need to address inter-generationality, whenever possible.  
In addition, how parenting style possibly buffers resilience, the effects of parental 
exposure on mental health outcomes of children and adolescents and the genetic bases of 
resilience need further study.  Multiple sources of information, with data triangulation, can be 
used to address the concerns regarding the accuracy of child report vs. parent/caregiver proxy. At 
present, there are only a limited number of studies reporting such validation in the context of 
children and adolescent post-disasters.  
While studies discussed their findings based on socio-ecological theory, resilience and 
developmental theory, application of theory in study implementation was limited. This was in 
direct contrast with the study conducted by Ager, Stark, Akesson and Boothby wherein the 
participants who were specialist in caring for and protecting children in crises rated best practices 
favorably if they were aligned to the theories (Ager et al., 2010). Future studies need to be 
informed by theories so that results are placed in the appropriate context and the possibility of 
study replication increases. 
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Appendix B: Survey 
Note: The scales for English version of depressive symptoms (HSCL) and PTSD symptoms (PCL-
c) are publicly available. Permission was obtained from the author to use the Nepali translated 
and validated version (see Appendix F). Permission was obtained for the use of the scale for 
resilience (Connor-Davidson Resilience Scale 10, see Appendix G). As per the contract, actual 
items of the resilience scale have not been included herein.  
Survey 
Part 1: Socio-demographic characteristics (Please circle the appropriate response, unless specified 
otherwise.) 
Q1. What is your age? (Please write) …… Years 
Q2. What is your gender?  
a. Male                      b. Female                    c. Other 
 
Q3. Where were you born?  
a. In Kathmandu Valley (includes Kathmandu, Bhaktapur and Lalitpur) 
b. Outside Kathmandu Valley 
Q4. Where do you currently live?  
a. In Kathmandu Valley 
b. Outside Kathmandu Valley 
 
Q5. How would you describe your current marital status?  
a. Unmarried             b. Married                  c. Other                   
    
Q6. Are you currently involved in a romantic relationship?  
a. Yes                        b. No                          c. Its complicated  
 
Q7. What is your current employment status?  
a. Employed full-time                                  c. Self-employed 
b. Employed part-time                                 d. Unemployed 
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Q8. Who do you currently live with?  
a. Family (including both parents)               c. Hostel or rent a room with friends 
b. Family (one parent)                                  d. Other 
 
Q9. Which caste/ethnicity do you identify as?  
a. Brahmin                c.  Newar   
b. Chhetri                  d. Other                
 
Q.10 Some people believe in religion and some do not. How would you categorize yourself 
in terms of religion?  
a. Hindu                     c. Muslim                          e. Other 
b. Buddhist                d. Christian                                
 
Part 2: Life experiences  
The following questions refer to the different life experiences you have had since your childhood until 
now. We understand that remembering everything is a challenge. So, please answer the questions to the 
best of your ability/remembrance.  
For the following questions, please circle the appropriate response 
Q11. How would you rate your academic performance?  
a. Top 1% of the class                   c. above average                 e. Failing 
b. Top 5% of the class                   d. Below average 
Q12. How would you describe yourself as a child?  
a. Easily got along with other children and adults 
b. Quiet and shy at the beginning but got along with others with time 
c. Quiet, shy and difficult to get along with others 
d. Not quiet, not shy but difficult to get along with others 
Q13. How would you describe yourself a month before the 2015 earthquakes?  
a. Easily got along with peers and adults 
b. Quiet and shy at the beginning but got along with others with time 
c. Quiet, shy and difficult to get along with others 
d. Not quiet, not shy but difficult to get along with others 
Q14. How would you describe yourself during the last 12 months?  
a. Easily get along with peers and adults 
b. Quiet and shy at the beginning but get along with others with time 
c. Quiet and shy and difficult to get along with others 
d. Not quiet, not shy but difficult to get along with others 
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Q15. Think about a habit that you have that is considered “bad” (for example- drinking, 
smoking, not doing regular exercise etc.) and that you would like to change. 
Which statement best describes how much you could change this habit?  
a. I am very sure I could not change this habit 
b. I probably could not change this habit 
c. I probably could change this habit 
d. I am very sure I could change this habit. 
 
Q16. Did you receive any mental or behavioral health services (for example- 
counseling) before the 2015 earthquakes? 
a. Yes                                               b. No 
Q17. Have you received any mental or behavioral health services (for example- 
counseling)  after the 2015 earthquakes?  
a. Yes                                              b. No 
Q18. Do you know if either of your parents has ever been diagnosed with mental 
illness?  
a. Yes, both of them                    c. I don’t know 
b. Yes, one of them                      d. No, none of them 
 
The following 3 questions are about the mental state of your family members. Choose the option that 
most suits you for each statement by putting a cross mark (X) next to the response that best represents 
your thoughts/feelings. 
  Never Sometimes Often Always 
Q19. I am mentally stable     
Q20. My father is mentally stable     
Q21. My mother is mentally stable     
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For the following questions, put a cross mark (X) in the box of the response that best represents your 
thoughts/feelings. 
  Never Sometimes Often Always 
Q22. My family has difficulty making ends 
meet at the end of the month  
    
Q23. I have gotten the educational 
opportunities that I deserve so far 
    
Q24. I believe I will get the educational 
opportunities that I deserve in the future.  
    
Q25. I currently have enough opportunities 
for employment.  
    
Q26. I believe I will have enough 
opportunities for employment once I 
finish my education.  
    
Q27. In my life until now, I have been 
discriminated because of my 
caste/ethnicity.  
    
Q28. In the past 12 months, I was 
discriminated because of my 
caste/ethnicity.  
    
Q29. In my life until now, I have been 
discriminated because of my gender.  
    
Q30. In the past 12 months, I was 
discriminated because of my gender.  
    
Q31. In my life until now, I have been 
discriminated because of my socio-
economic status. 
    
Q32. In the past 12 months, I have been 
discriminated because of my socio-
economic status.  
    
Q33. In my life until now, other than adults in 
my home, there is at least one other 
adult in my school, neighborhood, or 
community who knows me well and 
who I can rely on for advice and 
guidance. 
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  Never Sometimes Often Always 
Q34. In the past 12 months, other than adults 
in my home, there is at least one other 
adult in my school, neighborhood, or 
community who knows me well and 
who I can rely on for advice and 
guidance.  
    
Q35. My neighborhood is a safe place to live 
in 
    
Q36. In the past 15 years, I participated in 
programs in my 
school/college/community/ 
neighborhood aimed at developing youth 
potential. (For example youth clubs, 
student clubs, etc.)  
    
Q37. In the past 12 months, I participated in 
programs in my 
school/college/community/ 
neighborhood aimed at developing youth 
potential. (For example youth clubs, 
student clubs, etc.)  
    
 
Part 3: Life before the earthquakes 
Now, think of your life BEFORE the 2015 earthquakes. The following questions will ask you about 
how you felt in your day-to-day life during those times. Listed below are some symptoms of strain that 
people sometimes have. Please read each one carefully and check the answer, which best reflects how 
much that symptom bothered you before the 2015 earthquakes.  
Q. 38 (Depression sub-scale of HSCL-25 was attached here) 
Think about the most hurtful or terrifying event you experienced before 2015 earthquakes. Below is a list 
of problems and complaints that people sometimes have in response to stressful life experiences. Please 
read each one carefully, put an “X” in the box to indicate how much you have been bothered by that 
problem BEFORE 2015 earthquakes.  
Q39. (PCL-c was attached here) 
Part 4: Life during and after the earthquakes 
The following questions are about your experiences during the earthquakes of 2015. 
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Q.40. Extent of exposure. Did any of the following happen to you during the earthquakes in 2015?  
(Questions about the extent of exposure were attached here) 
The following questions will ask you about how you felt in your day-to-day life, AFTER the 2015 
earthquakes. Some of these questions may look familiar, but it is very important that you answer them. 
Listed below are some symptoms of strain that people sometimes have. Instructions: Please read each one 
carefully and check the answer, which best reflects how much that symptom has bothered you during the 
past month.  
Q. 41. (Depression sub-scale of HSCL-25 was attached here) 
Below is a list of problems and complaints that people sometimes have in response to stressful life 
experiences. Please read each one carefully, put an “X” in the box to indicate how much you have been 
bothered by that problem in the past week. Again, some of these questions may look familiar, but it is 
very important that you answer them. 
Q. 42. (PCL-c was attached here) 
Part 5: Life changes after the earthquakes 
The following questions are about how life might have changed for you since the 2015 earthquakes. 
Which statements describe you the most? 
Q43. Cigarette 
a. I started smoking since the earthquakes  
b. I smoke more cigarettes since the earthquakes 
c. I smoke the same number of cigarettes before and after the earthquakes 
d. I smoke less cigarettes since the earthquakes 
e. I stopped smoking before the earthquakes 
f. I stopped smoking since the earthquakes 
g. I never smoked and haven’t started since the earthquakes 
Q44. Alcohol 
a. I started drinking since the earthquakes 
b. I drink more alcohol since the earthquakes 
c. I drink the same amount of alcohol before and after the earthquakes 
d. I drink less since the earthquakes 
e. I stopped drinking before the earthquakes 
f. I stopped drinking since the earthquakes 
g. I never drank and haven’t started since the earthquakes 
Q45. Marijuana 
a. I started using marijuana since the earthquakes 
b. I use more marijuana since the earthquakes 
c. I use the same amount of marijuana before and after the earthquakes 
d. I use less marijuana since the earthquakes 
e. I stopped using marijuana before the earthquakes 
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f. I stopped using marijuana since the earthquakes 
g. I never used marijuana and haven’t started since the earthquakes 
 
 
Q46. Exercise 
a. I started exercising since the earthquakes 
b. I exercise more since the earthquakes 
c. I exercise the same before and after the earthquakes 
d. I exercise less since the earthquakes 
e. I stopped exercising before the earthquakes 
f. I stopped exercising since the earthquakes 
g. I never exercised and haven’t started since the earthquakes 
Q47. Brushing teeth 
a. I started brushing teeth regularly since the earthquakes 
b. I brush teeth more often since the earthquakes 
c. I brush teeth as often before and after the earthquakes 
d. I brush teeth less often since the earthquakes 
e. I stopped brushing teeth regularly before the earthquake 
f. I stopped brushing teeth regularly since the earthquakes 
g. I never brushed teeth and haven’t started since the earthquakes 
Q48. How you feel about life 
a. I used to feel bad but started feeling much better since the 2015 earthquakes 
b. I used to feel bad but started feeling good since the 2015 earthquakes 
c. I used to feel good but do not feel good anymore since the 2015 earthquakes 
d. I used to feel good before the earthquakes and still feel good 
e. I used to feel bad before the earthquakes and still feel bad 
Q49a. Did you have any positive change in your life due to the 2015 earthquakes?  
a. Yes                                 b. No 
Q49b. If you answered “yes” to 49a (the item directly above), which of the following 
changes occurred in your life due to the 2015 earthquakes? (Choose all that apply) 
a. Became happier to be alive  
b. Became closer with family members  
c. Became closer with friends 
d. Understood the value of life 
Q50. If you experienced any other positive change in life due to earthquakes, please 
describe here. 
 
Q51. The following set of questions are about how you feel in difficult situations.  
Connor-Davidson Resilience Scale 10 (CD-RISC-10) ©  
Thank you for your time!  
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Appendix C: Interview Guide 
Interviewer: Thank you again for agreeing to participate in this interview. First, I will ask you a 
few questions about yourself.  
I. Individual  
1. What do you remember about yourself as a child? 
2. How would you describe yourself now?  
3. Please describe some good things about you.  
4. What are some things you wish you could change about you? 
5. Think about a health behavior you want to change. How would you go about it? How 
confident are you that you can change it? 
 
I.I LIFE GRID QUESTIONS 
6. Tell me about any event (positive or negative) in your past  
Note to interviewer: SHOW THE LIFE GRID when asking this question. (age, grade) 
7. How did that make you feel? 
I.II OTHER RISK/RESILIENCE QUESTIONS 
8. Tell me about an instance when you turned your dreams into reality OR when you set goals 
for yourself and achieved them? 
9. What do you do when you come across a stressful situation? 
10. Tell me about an instance when you encountered an adverse event. 
11. How you did you solve that situation or moved past it? 
12. What can you tell me about the 2015 earthquakes in Nepal?  
13. How did that event make you feel?  
14. How do you think having experienced the 2015 earthquakes affected you immediately 
afterwards? (please think how it might have affected you in the physical, mental, social, and 
emotional spheres) 
15. How do you think having experienced the 2015 earthquake affects you now? (please think 
how it might have affected you in the physical, mental, social, and emotional spheres) 
16. What has made it easier for you to go on after the earthquakes? 
 
Interviewer: Now, let’s talk about your family.  
 
II. Family   
17. How would you describe your family life?  
18. How would you describe your relationship with your parents and family members?  
19. How would you describe their relationship with each other?  
20. What are some of the good things about your family?  
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21. What are some things you wish you could change about your family? 
II.I LIFEGRID QUESTIONS 
22. Tell me about any event (positive or negative) that affected your family.  
 
Note to interviewer: SHOW THE LIFE GRID when asking this question.(age/grade) 
23. How did that make you feel? 
Interviewer: Now, I will ask you a few questions about your school/college-life and other 
aspects of your daily life. 
III. School/College 
24. What is your typical day in like?  
25. What do you think about your school/college?  
26. How would you describe your academic performance in school/college?  
27. What do you like about being in school/college?  
27.a What can you tell me about your friends/relationships (Probe: romantic relationships)? 
 
28. What are some of the things you wish you could change about being in school/ college? 
III.I LIFEGRID QUESTIONS 
29. Tell me about any event (positive or negative) that affected your school/college.  
 
Note to interviewer: SHOW THE LIFE GRID when asking this question.(age/grade) 
 
30. How did that make you feel? 
 
Interviewer: Now, I will ask you a little bit about life beyond family and school.  
IV. Community/neighborhood  
31. How would you describe your relationship with people beyond your family members (non-
family or extended family members)?  
32. How would you describe the neighborhood you live in?  
33. What are some of the good things about your neighborhood?  
34. What are some things you wish you could change about your neighborhood? 
35. What do you think about the opportunities that are available to you? (employment, 
education) 
36. Why do you think some people are discriminated?  
36.a Have you heard about any such incidents?  
36.b Has it ever happened to you?  
IV.I LIFE GRID QUESTIONS 
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37. Tell me about any event (positive or negative) that affected on your neighborhood or on the 
things we just talked about like employment, education, discrimination, etc.)?  
 
Note to interviewer: SHOW THE LIFE GRID when asking this question. (age, grade) 
 
38. How did that make you feel? 
 
V. Other 
39. Do you know of any positive youth development opportunities (for example after-school 
activities, community-based efforts etc.) available in Kathmandu?  
40. Were you engaged in any such activities in last 15 years? If so, tell me about it. If not, why 
not?  
41. Is there anything else you would like to share? 
 Nursery-
Grade 1 
Grade 2-
5 
Grade 
6-9 
10 +2 After 
+2 
Individual level       
Family life       
School life       
Community/neighborhood 
related 
      
Interests/hobbies       
Anything else       
 
Birth                                                                                                             Current age…… years 
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Appendix D: Study Design 
This figure illustrates the overall explanatory, sequential mixed-method design of the 
dissertation. 
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Appendix E: Saturation Grid 
This figure illustrates the screenshot of the saturation grid used. The numbers indicate the in-
depth interviews and “Y” indicate presence of a sub-theme.  
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Appendix F: Authorization to Use Nepali Version of PCL-c and HSCL-25 Scales 
Screenshot of email granting permission for use of scales for depressive and PTSD symptoms 
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Appendix G: Authorization to Use Nepali Version of CD-RISC Scale 
Screenshot of email granting permission for use of CD-RISC scale for resilience 
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Appendix H: Approval Letter from Nepal Health Research Council 
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Appendix I: Approval Letter from USF IRB 
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Appendix J: Informed Consent for Phase 1 
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Appendix K: Informed Consent for Phase 2 
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